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J ABSTRACT

The 9th Edition of the Catalog of Wargaming and Military Simulation
Models lists the descriptions of 363 simulations, war ganies,
exercises and models in general use throughout the Department of
Defense and in the defense establishments of Australia, Canada,
England, and Germany. The entries in the catalog are listed
alphabetically by acronym and long title. A second index categorizes
the entries by type and application. The description of each model
includes: Proporient, developer, purpose, general description, input,
output, limitations, hardware, software, time requirements, security
classification (of the model less data), frequency of use, and point
of contact for additional information. The catalog draws upon inputs
from analysis agencies in the various defense establishments,
independent contractors and resedrch organizations, and similar
catalogs of games and simulations. The inclusion of a specific model
in the catalog was at the discretion of its proponent and does not in
any way constitute endorsement of the model by the Studies, Analysis,
and Gaming Agency or the Organization of the Joint Chiefs of Staff.

77o

/

7I

. ... .,VIi



j FOREWORD

This catalog provides the Joint Staff, the unified and specified conands,
the Services, and the worldwide military operations research conmmunity
with information on a number of wargaming and military simulation models
currently in use or development. JCS PUB I defines a war game as, "a
simulation, by whatever means, of a military operation involving two or
more opposing forces, using rules, data, and procedures designed to
depict an actual, or assumed real life situation." We have taken that
definition literally in publishing this catalog. It contains examples of
the full range of war games from map exercises to totally automatic
computer simulations.

Users of previous editions of the catalog will notice several new looks
to this publication. The number of entries in the catalog has doubled
since the 8th Edition, and we're still only reaching the tip of the
iceberg. Secondly, we have published the catalog in loose leaf format.
This will enable publication of changes and additions without the
necessity of printing an entirely new catalog every two years. We also
hope to publish more frequent addendums as inserts to the catalog. We
have encouraged participation from other countries and you will find
several entries from the defense communities of Australia, Canada, Great
Britain, and Germany. Additionally, private contractors and research
organizations were invited to participate. Although response from that
sector was not overwhelming, we do have some entries included. The
number and form of indexes have been changed in this edition, being
limited to an alphabetical index and a functional index to facilitate
research of particular types of war games and simulations.

In the belief that the catalog is a valuable reference tool for current
military OR practitioners, we have attempted to include descriptions of a
broad range of war games and simulations without deference to their
degree of current use. Consequently, several entries include remarks
that the war game or simulation may not be in current use. In other
cases, the developers indicate the entries as being representative
snap-shot descriptions of models in continuing evolutionary development.
Such entries have nevertheless been included in the hope that they will
prove usefull to other practitioners.

The format for each entry in the catalog has been retained from the
previous edition (see Appendix B). A coimment in the 8th Edition pointed
out that a standard format would facilitate research and "provide a basis
for rudimentary model comparison and evaluation relative to the applica-
tion being considered." The format has apparently been accepted as
useful as we have noted several uses of our format.

In assembling this catalog we have asked proponents of previous editions
to update their entries. In order to reach other interested organizations,
we advertised the catalog in several military OR newsletters. Response
has been overwhelming and we appreciate everyone's participation.
Realizing that wargames and simulations are ever changing and new models
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are in continuing development, we encourage your continuing support in
maintaining currency of the catalog. SAGA will periodically publish
addendums of new entries and updates of existing descriptions. Forward
such information in the format shown in Appendix B to:

Organization of the Joint Chiefs of Staff
Studies, Analysis, and Gaming Agency
Technical Support Division
The Pentagon, Room 1D 940
Washington, DC 20301

Publication of a catalog such as this involves the support of many
individuals. I would like to thank each of the contributors individually.
Unfortunately, that is not possible--publication of your entry is acknow-
ledgement of my appreciation. In particular, I want to thank Joanne
L. Elias, Bonnie L. Nesfeder and Marion E. Boland, of SAGA, for the
endless hours of typing, editing, retyping, and collating they spent
helping to prepare this catalog for the printers.

ANTHONY, TTRON
LTC, USA
Editor
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TITLE: ABLES

PROPONENT: Directorate of Aerospace Studies, Kirtland AFB,
New Mexico

DEVELOPER: Directorate of Aerospace Studies, Kirtland AFB,
New Mexico

PURPOSE: ABLES is a computerized, analytical, damage assessment/
weapons effectiveness model which evaluates the system effectiveness
of an airborne laser systemi against satellite targets. Scheduling of
aircraft flight profile to maximize targets killed is the primary
problem addressed, with laser performance as the secondary problem
addressed.

GENERAL DESCRIPTION: ABLES is a two-sided, deterministic model
involving air forces. The level of aggregation for which this model
was primarily designed is one airborne laser, and the level of model
exercise is one to many targets. The time step method is used as
treatment of simulated time, and the primary solution techniques used
are system simulation and scheduling algorithm.

INPUT:

o Laser output
o Aircraft performance
o Target attack opportunities

OUTPUT:

o Computer printout giving optimized flight profile, number
of targets killed

MODEL LIMITATIONS:

o Assumes linear target paths in attack area
o Constant aircraft speed

HARDWARE:

o This model is not machine dependent
o Minimum storage required: 70K

SOFTWARE:

o FORTRAN IV
o Documentation in progress

TIME REQUIREMENTS:

o 1 month required to acquire base data
o .1 man-month to structure data in model input format



SECURITY CLASSIFICATION: UNCLASSIFIED

POINT OF CONTACT: A. Foster Cooper
AFCMD/SAT
Kirtland AFB, NM 87117

FREQUENCY OF USE: 50 times per year

USERS:

o Principal: AFCMD/SA
o Other: AFWL/PG

MISCELLANEOUS:

o This model is linked to the DETECT model, which supplies
target attack opportunities

KEYWORD LISTING: Computerized; Analytic; Damage Assessment/Weapons
Effectiveness; Air, Two-sided; Time Step; Deterministic
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TITLE: ADAGE - Air Defense Air to Ground Engagement Simulation

PROPONENT: USA Air Defense School, Fort Bliss, Texas

DEVELOPER: USA Material Systems Analysis Agency, Aberdeen Proving
Ground, Maryland

PURPOSE: ADAGE is a computerized, analytical, damage assessment/
weapons effectiveness model. It simulates a red air attack on a blue
army division within the context of a blue vs red ground war simulated
over a period of days consistent with SCORES scenario data base.
ADAGE consists of the Incursion and Campaign submodels. The incursion
model is a monte carlo model that determines the engagement (attrition)
of one aircraft due to fire from one ground-based weapon. The campaign
model uses incursion's outputs to simulate a many-on-many red aircraft
vs blue army division game using deterministic methods. Air defense
engagement parameters such as unmask/detection ranges and intercept
data for various weapon/aircraft/ flight path combinations and level
of attrition of threat aircraft and division ground forces are avail-
able as end amIe data.

GENERAL DESCRIPTION: ADAGE is a two-sided, mixed model which deals
with land and air forces. It was primarily designed for company-sized
maneuver forces and air defense fire units. Maneuver forces can be
varied between platoon and battalion levels if the model and data
inputs were modified somewhat; air defense fire unit resolution must
be maintained. ADAGE plays for units up to army divisions (armored or
mechanized infantry) and can be manipulated for other types of army
divisions including infantry and airmobile. It is a time-step model
which uses Monte Carlo techniques to produce proabilities employed in
expected value computation.

INPUT:

o Threat aircraft characteristics and vulnerabilities
o ADA system characteristic (times, accuracy, lethality,

reliability)
o Aircraft flight paths
o Scenario data (threat air and division ground forces)
o Air-to-ground munitions effectiveness
o Ground war loss rates
o Material repair and refurbishment rates

OUTPUT:

o Computer printout/punch cards with AD system effectiveness
o Computer printout stating results of combined air/land battle

showing losses to red aircraft and blue ground forces
o Detailed output with individual effectiveness trial data and

sumimry statistics
o Detailed force-on-force waryame results with daily summary

reports available
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MODEL LIMITATIONS:

o Incursion model is currently limited to only those ground and air
defense systems analyzed in the DIVAD gun COEA and the SHORAD/
MANPADS Force Structure Study

o Campaign model is limited to division-size scenarios using
not more tnan ten AD weapon types or 20 target classes (primarily
due to array sizes)

HARDWARE:

o Computer: UNIVAC 1100/83
o Minimum Storage Required: 80K (decimal)
o Peripheral Equipment: Card reader/puncher, printer, disc

storage

SOFTWARE:

o Proyrammiiny Language: FORTRAN
o Documentation: AMSAA Technical Report No. 227 Air Defense

Air to Ground Engagement (ADAGE) Simulation, Volume I-IV, May
1978

o Current model has been modified significantly to reflect more
current information during recent study use

TIME REQUIREMENTS:

o 4 months required to acquire base data
o 3 man-months required to structure data in model input forat
o Playing time is 3-15 minutes per ADA system for incursion

and 1 minute for campaign
o CPU time per model cycle is included in playing time estimates
o Learning time is included in time required to structure data

in model input format
o Time to analyze and evaluate results is variable

SECURITY CLASSIFICATION: CONFIDENTIAL

FREQUENCY OF USE: 1000 times per year since 1977

USERS:

o USA Air Defense School
o USA Material System Analysis Agency
o USA TRADOC Systems Analysis Activity

POINT OF CONTACT: John R. Armendariz
Commandant, US Army Air Defense School
ATTN: ATSA-CDX-C
AUTOVON 978-6702
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MISCELLANEOUS:

o ADAGE is linked to VISPOE, a visual detection model provided
by US MICOM

o VISPOE generates visual detection functions for acqusition
of aircraft and provide data in tabular format for use by
the Incursion Model

o Anticipated improvements include reduction of core size,
reduction of running time, interactive play for parametric
analysis, and modification of output oriented toward increased
user efficiency

o Current improvements to ADAGE include an optional day by day
percent loss campaign suvunry and an additional pre-processing
capability to incursion to reduce the input man-hours required
to produce multiple executions of the model with optimized
updating capability

KEYWORD LISTING: Analytical; Damage Assessment/Weapons Effectiveness;
Land; Air; Computerized; Two-sided; Mixed; Time Step
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TITLE: AUGEM - Air uefense General Evaluation Model

PROPONENT: U.S. Any Air Defense School

DEVELOPER: RVA - R&D Associates, P.O. Box 969b, Marina Del Rey,
CA, 90291

PURPOSE: The air traffic in ADGEM consists ot friendly, enemy and
neutral sorties executed by helicopters, fixed wing aircraft or other
vehicles. These sorties perform actions (lethal acts, hostile acts,
entering friendly territory, leaving friendly territory) at times
specified by user. The fly-out interactin between a weapon and a
sortie is modeled using two event types. The first type models the
weapon firing process and computes the expected time of interception,
the second computes the probability of kill, performs a Monte Carlo
test, and updates the current status of the sortie based on the test
results.

GENERAL DESCRIPTION: The lmodel uses Monte Carlo techniques to determine
the results of events which influence future events. Intervisibility
is derived fromn detailed statistical analysis using digital terrain
data bases.

INPUT:

o File containing coeffficients for intervisibility obtained
using digitized terrain with foliage

o Scenario data: Air defense forces, NAPs (navigation action
points), sensor data, weapon data, sortie data and
communication data

OUTPUT:

o Reports that summarize the interactions between sites and
sorties

o Reports can be printed after each replication and/or at the
end of a run and presents results averaged over all replications

MODEL LIMITATIONS:

o Maximum number of targets (sorties): 100
o Maximum number of sites: 100
o These numbers are to be enlarged to accommodate a larger

scenario than now possible

HARDWARE:

o Computer: UNIVAC 1100
o Operating System: 80 series
o Minimum storage required: 65K plus 2 BANKS of 120K decimal

words each
o Peripheral Equipment: Card reader, disk packs or tape drives

and printer
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SOFTWARE:

o Proyraininy Language: ASCII,'FURTRAN
o Documentation: Uraft copies available, model in final stages

of development and final publication after model implementation

TIML REQUIREMENTS:

o 2-3 man-months to acquire data base
o I man-week to structure data in model input format
o 2 man-months to analyze output
o 2-3 man-months player learning time
o Scenario dependent on playing time per cycle
o 1-12 hours CPU time per cycle (varies with scenario size)

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: New model, expected continuous use upon completion

USERS: USAADS/DCD, Fort Bliss, Texas

POINTS OF CONTACT: Allen Cohen, RDA
822-1715, Ext 285 (through LA AF switch)

John R. Armendariz, USAADS
AUTOVON 978-6702

Juan Cabrales, USAADS
AUTOVON 978-6523

MISCELLANEOUS: The scenario for this model may be placed anywhere in
the world, but the intevisibility coefficients must first be derived
through statistical analysis using a digital terrain data base for the
region of interest or a pseudo terrain data base.

KEYWORD LISTING: Analytical, Computerized, Stochastic, Two-sided,
Intervisibility, Statistical, Command and Control, Communications
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TITL2: Air Defense Penetration and Attack Simulation (ADPAS) Model

PURPE: To determire the survivability of an aerial platform against AAA, aerial
l-er~eptors and electronic warfare.

DESCRiPTION: ADPAS is a two-sided, deterministic, division-level simulation that can
pTay itp to 300 aircraft. It accounts for the C3 function and has a target acquisition
capability which can be used to assess the effectiveness of sensors at the engineering
level.

REALISTIC BATTLEFIELD CONDITIONS (RBC) CAPABILITIES: Model plays RED/BLUE communica-
Fi-nsai i mi-fctly and RED/BLUE radar jamming explicitly. Relative to weather,
the model can play rain, fog/haze, and snow/sleet. It can simulate nighttime with full
moon and twilight, smoke and dust as they affect the target acquisition capability of
an RPV-type device/weapon, as well as explicit terrain, specifically, site altitude.
ADPAS plays all ohscurants as a function of degradation to the weapon system's ability
to penetrate or "see" through them. Jamming is played in the form of time delays or
complete blockage. This is done by comparing power output versus receiver sensitivity
and onboard jamming with both spot and broad-band jamming available for both RED and
BLUE. Jammer on/off times are input parameters.

LIMITATIONS/RBC GAPS: Smoke, obscurants and communications jamming are all played in
terms of degradation factors; i.e., not in detail. Cannot play both RED/BLUE AAA sites
simultaneously. Does not play DF, chaff, ARMs or ECCM against communications/radar jam-
ming, nor against incidental or deployed smoke.

INPUTS AND SOURCES:

INPUT SOURCE

Weapon characteristics TRADOC. FTC, DIA

Aircraft characteristics USAF, AVRADCOM

Scenario, terrain CAC, TRASANA

Radar characteristics ARR.DCOM

Flight profiles TSMs

Jammer characteristics ERADCOM, FSTC

Weather USAF, SCORES

REQUIREMENTS: None identified.

MODEL IMIPROVErMENTS: Improvements in the area of firing doctrine (SAM, AAA) are in pro-
gress a-n-WTTTncorporaL- iny changes in the radar acquisition of targets from
improvcd/postulated AAA weapons. Also the new/postulated SAN systems and their firing
doctrine are being investigated for possible incorporation.

COMMENTS: ADPAS is a proprietary model, its use being controlled by Lockheed.
E as used by TRASANA through a contract with Lockheed since it was the only model
that could provide the data required for an air survivability study being conducted by
TRASANA on the RPV system. Lockheed is prime contractor for the RPV system.

POINT OF CONTACT: W. John Peterson
Telephone: 408/742-3179; AUTOVON (thru Moffett Field): 359-3110

SIATUS: Operational
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AGENC)Y: Lockheed Missiles and Space Co., Inc.
Tactical Systems Engineering
1111 Lockheed Way
Sunnyvale CA 94088

COMPUTLR: UNIVAC

LANGUAG'.: FORTRAN V

/

7:
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TITLE: ALM - Arsenal Exchange Model

PROPONENT: AF/SASF

DEVELOPER: AF/SASF

PURPOSE: Strategic Nuclear Exchange Analysis

GENERAL DESCRIPTION: The Arsenal Exchange Model is a two-sided expected
value moderately aggregated force exchange model which uses several
mathematical prograirining techniques to optimize weapon allocation. It
can handle third country non-retaliatory targets, full force allocations,
a variety of defenses, and force design problems. There are four types of
scenarios: one-strike against military and value targets; a two-strike
game, and two types of three-strike games with suboptimization problems of
selecting a weapons reserve or selecting a value target reserve for the
initiator's third strike. There are also three types of counterforce exchange
options: a limited one-strike, a limited two-strike and a one-strike, all-out
counterforce strike. There is also an extensive hedging capability which
allows the analyst considerable control over the allocation of weapons to
targets.

INPUT: AEM input describes for each side its arsenal (as a minimum for each
weapon type-number to be allocated, yield, accuracy, and probability of
arrival on target), target base and defenses (if any), and allocation rules.

OUTPUT:

o AEM output data provides a summary of the nuclear exchange
including static, e.g., on-line weapons, quasi-dynamic, e.g.,
arriving weapons and dynamic measures of effectiveness, e.g.,
damage expectancy

o The user can select from a list of standard output summaries and
request specific information about attack results using the
model's hedging capability

MODEL LIMITATIONS:

o Each side is restriced to 30 different weapons types, 70
different target types, and 20 hedging constraints used to
control the allocation

o Although rough weapon system range and footprinting limitations
can be included in the nuclear exchange incorporating them in
target base construction, AEM is not explicitly designed to
handle such restrictions

HARDWARE:

o ALM is currently operating on the AFDSC Honeywell MULTICS
computer and is running on the CDC 6600, IBM 360-65, and
UNICAC 1198 computers of other agencies

o A minimum of 1500 K storage is required
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SOFTWARE:

o Progranming Language: FORTRAN IV, it contains 40,000 statements,
176 subroutines and is structured into 18 overlays

o Documentation: Four volumes of user documentation are available
in the AF/SA library. The user's manual is the AEM handbook
version 79, SAI-79-215-DEN, June 1979

TIME REQUIREMENTS: Typical AEM runs for a one-sided exchange on the
AFDSC Honeywell MULTICS computer requires 5-10 minutes of CPU time.
Preparation time for arsenal files and target bases are strictly user
dependent.

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 1,000 times a year

USERS:

o Martin Marietta Corporation
o Rockwell International, Inc.
o Central Intelligence Agency

POINT OF CONTACT: AF/SASF (Captain Rowell)
The Pentagon
Washington, D.C. 20330
Telephone: (202) 695-2828

COMMENTS: AEM is being modified to handle 50 weapon types, 400 target
types, and 40 hedging constraints. Also, improvements are being made
to enhance analyst control over strategy selection and to allow the
analyst wider latitude in selecting dynamic measures of effectiveness.
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TITLE: AEM Hedge - Arsenal Exchange Model

PROPONENT: Office of the Assistant Secretary of Defense,
Program Analysis and Evaluation (PA&E)

DEVELOPER: Science Applications, Inc. (SAI)

PURPOSE: ALM Hedye is a computerized, analytical general war nodel
that-provides a capability for quantifying strategic force analyses
and allows hedging against uncertainty. The AM niodel can simulate
two world powers with three components: strategic forces (ICBMs,
SLBMs, and bombers), non-retaliatory military resources, and non-
military resources. In addition, a third power can be considered
which has no retaliatory forces but may be targeted by one power
having strategic forces. Are. and terminal defenses of several types,
with or without leakage, may be possessed by either or both sides.

An exchange may be initiated by either side. Each side may possess
a variety of simultaneous objectives (which may or may riot be shared
or known by the opponent), including hedges against parametric
uncertainties and catastrophic failures. The exchanges are sequential
with the last strikes (if at least two strikes are performed), includ-
ing the nonmilitary resources. Several pure counterforce exchanges
may precede the last two strikes. The effects of misestimating
parametric values may be evaluated following an exchange.

GENERAL DESCRIPTION: AEM Hedge is a two-sided, deterministic model
involving land, air and sea forces. Simulated time is treated on an
event store basis. The primary solution techniques used are LaGrange
multipliers, linear programming, mixed-integer programing, game
theory, and probability.

INPUT:

o Scenario variables
o Weapon variables
o Target variables
o Weapon and target hedge variables
o Forward defense variables
o Area detense variables
o Budget optimization parameters
o Optimum terminal defense deployment vehicles
o Allocation constraints
o Multi-goal objectives

OUTPUT:

0 SunInaries in terms of the weapon allocation and value
destroyed

o Extensive sunmary of input data
o Output options allow extremely detailed output or highly

aggregated summaries

13



MODEL LIMITATIONS:

o Geography is not explicitly considered.
o SAM and ABM defenses are highly aggregated representations.

HARDWARE:

o Computer: IBM 360/50, IBM 360-65, CDC 6400, GE 635, UNIVAC
1108/1110, Honeywell 6000, IBM 370

o Operating System: US Release 20 (IBM); SCOPE (CDC)
o Minimum Storage Required: 3/bK bytes
o Peripheral Equipment: Standard scratch disk plus permanent

disk for war file

SOFTWARE:

o Progradi~iiing Language: FORTRAN IV
o Documentation is available. The model is dynamic and under

constant revision. Documentation is updated periodically.
A formal training program, both in model usage and methodology,
exist.

TIME REQUIREMENTS:

o I day to acquire and structure base data in model input format
o 10-30 seconds CPU time per model cycle for one-strike

allocationjl to 10 minutes for two-strike scenario
o I day or less to analyze and evaluate results

SECURITY CLASSIFICAIION: UNCLASSI[ILD

FREQUENCY OF USE: Several hundred times a year

USERS:

o Principal: OASD(PA&E)
o Other: ACDA, Army CAA, USAF(SA), AFSC(FID), BMDSCOM

POINT OF CONTACT: OASD(PA&E)
Strategic Programs
The Pentagon, Washington, D.C. 20301
Telephone: OX-55587

KIYWORI) I ISIIN(;: Analytical Model; General War, Land Forces; Air
I cev,,; Sedi forces, (Jmputeriztedi Two-Sided; Deterministic; Event
Store; Linear l'rogramuing
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TITLL: AESOPS

PROPONENT: US Any Materiel Systems Analysis Activity (AMSAA)

DEVELOPER: USAMSAA and Falcon Research and Development Company

PURPOSE: AESOPS is d computerized, analytic, sustained operations
mode that simulates the continuous operations of a company-sized
helicopter unit over a period of several days of combat and introduces
the impact of routine ,aintenance and combat damage repair on heli-
copter availability during such operations. The model combines the
reliability, availability, and maintainability characteristics and
combat damage repair or a helicopter type with the continuous opera-
tions of a helicopter unit in several days of combat. Secondarily,
the model addresses the operational readiness of a helicopter unit in
susLained coinbat. It can be used to analyze what factors influence
'he dynamic operational readiness of helicopters in combat and to what
degree these factors influence helicopter readiness.

GENERAL DESCRIPTION: AESOPS is a two-sided, deterministic model
involving afrTForces. It is designed to consider helicopter company
sized units. Simulated time is treated on a time step oasis. Solution
techniques include probability theory and queuing theory whicn are
used in an expected values approach.

INPUT:

o Number of helicopters required for mission

o Time (a) from receipt of mission request to take-off, (b) to
fly to target; (c) between target attacks, (d) between
mission requests

o Reliabilities (a) startup, (b) mission leg, (c) return leg
o Mission dependent probabilities for various helicopter damage

states (obtained from EVADE Il)
o Repair times for each degree of helicopter combat damage and

routine ma i ntenance
o Number of targets defeated on the mission

OUTPUT:

o Computer printout showing number of helicoters lost
o Targets defeated
o Number of mission accepted over time period of interest
o Number of helicopters: under repair, awaiting repair, in

flight, operationally ready
o Attrition for any time interval of simulation is an optional

feature

MODEL LIMITATIONS:

o Expected Value Model
o Model can handle only one type of helicopter at a time
o Does not generate its own damage state probabilities
o Inputs are presently obtained from EVADE I
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HARDWARE:

o Type of Computer: CDC 6600 and BRLESC
o Operating System: SCOPE 3.4, BRLESC
o Minimum Storage Required: 32K
o Peripheral Equipment: Calcomp plotter

SOFTWARE:

o Programming Language: FORTRAN IV
o Documentation: Not complete

TIME REQUIREMENTS:

o I man-month required to acquire data base
o I man-month to structure data in model input format

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 15 times per year

USERS: Principal: USAMSAA
Other: Falcon Research and Development Company

POINT OF CONTACT: Commander, USAMSAA
ATTN: DRXSY-AAS (Mr. Dinsmore)
Aberdeen Proving Ground, MD 21005
Phone: AV 283-4643

MISCELLANEOUS:

o Mode: linked to EVADE II
o Uses survivability results in form of probabilities of kill

as input

KEYWORD LISTING: Analysis, Sustained Operations, Air; Computerized,
Two-sided, Deterministic; and Time Step.
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TITLE: AFACE - Austere Field Artillery Concepts Effectiveness
Model

PROPONLNT: Field Artillery Coordinator's Office, BRL, APG, MD

DEVELOPER: Field Artillery Coordinator's Office, BRL, APG, MD

PURPOSE: To provide a two-sided interactive model that can address
cnanges in tactics, organization, or equipment in a reasonably large
scenario.

GENERAL DESCRIPTION: Depicts a US mechanized division defending
against an armored assault. Stresses system interactions in pitting
artillery, tanks, TOW, Dragon, AAH, and close air support against
artillery, tanks, APCs, ZSU-23s, and HIND. Five replications of the
battle are normally run sequentially and, since the model is
probabilistic, the outputs are in the form of a mean and a standard
deviation. About an hour of battle time is depicted in 30 seconds
of computer time on a CDC 7600 system. Smoke, GSRS, and Firefinder
can be included or excluded as desired.

INPUTS:

o Red and blue force structures
o Red and blue weapon system characteristics
o Initial conditions (locations, speeds and directions, etc.)

OUTPUTS: Weapon systems of each type lost, battle duration, and
the sources of the various kills expressed as means and standard
deviations. Time spent by the artillery of each side in various
missions.

MODEL LIMITATIONS:

o Single scenario, i.e., defense against an armorod assault
o Imperfect submodels, e.g., suppression

IIARI)WAkI : 10 / ))

S-01 IWARL: Program is written in FORTRAN

TIME REQUIREMENTS:

o Given a set of inputs, the model can be ready to run
in about one day

o The results of a single run can be obtained in about
one hour

o Depending on the problem, complete analysis can be
perfurmed in between 1/2 day and one week

SECURITY CLASSIFICATION: UNCLASSIFIED
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FREQUENCY OF USE: Heavy when a specific task is being addressed.

Light when results are being analyzed or studies being planned.

USER: Field Artillery Coordinator's Office, BRL, APG, MD

POINT OF CONTACT: Field Artillery Coordinator's Office
BRL
Aberdeen Proving Ground, MD

MISCELLANEOUS: Program is stored in an update file on the BRL
CDC 7600 computer system.
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TITLE: AFSM - Artillery Force Simulation Model

PROPONENT: US Army Materiel Systens Analysis Activity (USAMSAA)

DEVELOPER: US Army Materiel Systems Andlysis Activity 'uSAMSAA)

PURPOSE: AFSM is a computerized, analytic, damage assessient/weapons
effectiveness model. AFSM is a basic force structure moudel that
simulates an artillery battle between a Blue division, with its
appropriate artillery, and a Red attacking army. It is used to
determine the most effective of several competing artillery weapon/
ai11o force mixes in support of a "type" division. The model also
keeps track of losses due to attrition and reliability and gains
from float and the logistical repair system.

GENERAL DESCRIPTION: AFSM is a quasi-two-sided, deteninistic model
Tnvolving land forces. It was designed to consider battalion level
for Blue (Red targets can be any size down to platoon) with a possible
manipulation of Blue being examined at battery level. It is an event
stored model. Queuing theory and probability are the primary solution
techniques used.

INPUT:

o Target scenario - description of potential targets for Blue
artillery in the Red threat

o Blue and Red artillery weapons systems characteristics
(ranges, delivery errors, firing rates, etc.)

o Blue and Red artillery rounds characteristics (lethal areas,
etc.)

o Blue and Red movement schedules and tactical rules that
reflect Blue employment techniques

OUTPUT:

o Red losses to Blue artillery (MOEs such as personnel losses,
tanks destroyed, etc.)

o Blue measures of effort such as rounds fired, battalion fire
missions and Blue losses

u Blue artillery battery losses due to Red artillery

MUDEL LIMITATIONS:

o Not dynamic
o Red attack follows same time order no matter what losses

Blue inflicts on Red

HARDWARE:

o Computer: Digital
o Operating System: Can be run on any with modification
o Minimum Storage Required: 160K
o Peripheral Equipment: Line printer, tape drive
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SOFTWARE:

o Programming Language: FORTRAN IV
o No documentation at present

TIME REQUIREMENTS:

o Months required depends on weapons in scenario
o 2 man-months to structure data in model input format
o 2-4 minutes on CDC 7600, 20 minutes on UNIVAC 1108
o CPU time per model cycle is 2/3 of run time
o 1 month to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Greater than 50 times a year

USERS:

o Principal: US Army Materiel Systems Analysis Activity
o Other: Fort Sill, TRANSANA, Picatinny Arsenal

POINT OF CONTACT: Director
US Army Materiel Systems Analysis Activity
ATTN: DRXSY-GS
Aberdeen Proving Ground, Maryland 21005
Phone: Autovon 283-4704/283-3508
(Robert Chandler)

MISCELLANEOUS:

o Model is linked to Target Acquisition Model (TAM)
o AFSM use TAM-generated target lists
o Model supersedes Legal Mix IV

KEYWORD LISTriCG: Analysis, Damage Assessment/Weapons Effectiveness;
Land Forces; Computerized, Quasi-Two-sided, Deterministic; Event Store
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TITLE: AGM - Attack Generator Model

PROPONENT: Federal Preparedness Agency, General Services Administra-
tion &FFA/GSA)

DEVELUPER: Computer Management Office, Office of Information Resources
Management, Federal Emergency Management Agency

PURPOSE: The Attack Generator is a computerized, analytical model
d-signed to provide a means of selecting the most effective use of a
given enemy nuclear attack capability to attain specified objectives.
The model assigns nuclear weapons to targets by target categories to
maximize the expected contribution to the objectives. This capability
assists in formulating potential enemy attacks in the study of nuclear
weapons following a nuclear exchange and in devising nuclear attack
patterns for sensitivity studies and exercises.

GENERAL DESCRIPTION: The Attack Generator is a one-sided, determinis-
tic model involving dir and nuclear forces. It can consider missiles
and boi mbers on an individual basis if so desired dnd can aggregate up
to the worldwide level. The primary solution techniques employed are
probability and queuing theory.

INPUT:

o Weapon detonation information such as yield, height of burst,
probability of arrival and circular error probable is provided
with the weapon inventory.

o The necessary input pertaining to resources in potential
target categories includes their location, characterization of
physical vulnerability and relative measures of target value.
For area targets, such as population and broad classes of
industry, a system of target value aggregation is reqired to
define the target for weapon assignment. The size should
provide maximum aggregation within the limits of the expected
effective weapons radius of the smallest weapon in the inven-
tory.

OUTPUT:

o A weapons list on magnetic tape suitable as input for such models
as RLAUY and RISK II is described elsewhere in this publication.
the list includes weapon identification information, coordinates
of the desired ground zero, and tne aggregate pre-attack expected
residual values for each target category. If desired, associated
input information may be reported, such as detonation charac-
teristics and the name of the target.
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MODEL LIMITATIONS:

o The precision of results is subject to the same uncertainties
as pertain to predictions of weapons effects and physical
vulnerability in basic nuclear damage assessment routines.

o Potential targets which can be considered in one weapon
application are limited to 4,000 in a single pass. Hence,
consideration of a larger file requires consideration of the
highest 4,000 in the first round with subsequent sequential
runs for the remainder.

HARDWARE:

o Computer: UNIVAC 1108
o Operating System: 1100 Series Operating System
o Minimum Storage Required: 64K
o Peripheral Equipment: UNIVAC 9300 Card Reader and Printer,

Honeywell Page Printing System

SOFTWARE:

o Programming Language: FORTRAN V (1108)
o Documentation: ATTACK I, Attack Pattern Generator, TR-27 Rev. 1,

Office of Preparedness, GSA, October 1973

TIME REQUIREMENTS:

o 1-2 weeks to structure the current base data in model input
format for major studies

o Approximately 1 to 2 hours' CPU time, depending on scope of
study

o Hours to days to analyze and evaluate results, depending
on scope of study

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Two major studies HAZARD-Ill, PONAST and several
inhouse case studies for controlled conflict scenarios.

USER: Federal Emergency Management Agency

POINT OF CONTACT: Dr. William T. Fehlberg
Computer Management Office
Office of Information Resources Management
Resource Management and Administration
Federal Emergency Management Agency
Washington, DC 20472
Telephone: (301) 926-5411

22



MISCELLANEOUS:

o The Attack Generator Model provides input for the FEMA Damage
Estimation Models, READY and RISK II, in the forn of a weapons
input file on wagnetic tape.

KEYWORD LISTING: Analytical Model, General War, Computerized, One-Sided,
Deterministic, Allocation
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TITLE: AGTM - Air and Ground Theatre Model

PROPONENT: SHAPE Technical Centre

DEVELOPER: SHAPE Technical Centre

PURPOSE: AGTM is a computer program simulating air and ground combat,
nominally at the divisional level. The air component of the program
is no longer in use at STC, and this description will be limited to
the ground component. The model serves at STC as an off-the-shelf
capability for the study of ground combat attheatre level.

GENERAL DESCRIPTION: AGTM is d deterministic, time stepping model
based on the ground component of the ATLAS model. The model has been
modified by the adoption of a more refined methodology for the calcula-
tion of attackers and defenders effectiveness. This method takes into
account the composition of the opposing forces in addition to their
relative strength. For each period of battle, the principal output
from the model is the distance advanced by the attacker and the
casualties suffered by both sides.

The model can be executed in three different modes of operation,
namely game mode, simulation mode, and game/simulation mode. In
game mode, orders are input by the user at the terminal when requested
by the program. In simulation mode, contingency plans have to be
prepared in the form of an order file before the start of the execu-
tion of the model: no user/program interaction occurs in this mode.
Games/simulation is a combination of the two modes of operation
already described.

INPUT:

e Sector information (terrain, prepared defences)
o Unit information (ICE-value as a matrix giving hard, medium,

soft shooter's capability against hard, medium and soft
targets)

o Rate-of-advance table
o Casualty curves
o Orders (if simulation run)

OUIPUT: The uuLput consists of an end-of-period summary at the
i Ti-nal giving FEBA-position and force ratio per sector. More

details, such as casualties and current index of firepower potential
per unit, are printed on the line printer.

LIMITATIONS: In principle, there is no limit to the number of sectors
and units which AGTM can handle, although the execution time is
affected by the amount of data.
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HARDWARE:

o Computer: CDC 6400
o Operating System: SCOPE 3.3 or 3.4 and, when used

interactively, INTERCOM 4
o Minimum Storage Requirement: 60K octal words
o Peripheral Equipment: Line printer - remote terminal

SOFTWARE:

o Programming Language: SIMULA-67
o Documentation: STC TM-403 "AGTM (An Air and Ground Theatre

Model); User's Guide and Program Description," Jan 1974 (NU)

TIME REQUIREMENTS: Collection of the data base can be time consuming,
but the preparation of the input cards should only take 1-3 weeks
dependent on the number of sectors and units. Execution time: 5-10
CPU seconds/sector/time period.

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Not in regular use

USERS: STC with military participation

POINT OF CONTACT: SHAPE Technical Centre
P.O. Box 174
The Hague
Netherlands
APO New York 09159

KEYWORD LISTING: Simulation; Detenninistic; Time Step; Ground Forces
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TITLE: AIDA - Air Base Damage Assessment

PROPONENT: The Rand Corporation

DEVELOPER: The Rand Corporation

PURPOSE: AIDA was developed for use in studies of conventional air
attack. Damage estimates for complex targets comprised of several
hundred sub-targets can be assessed for attacks involving several tens
of attack passes; up to ten types of weapons ray be used in single
attack, and the targets may be grouped into as many as 20 vulnerability
categories. Both point-impact weapons (such as general-purpose bombs
and precison-guided muunitions) and area weapons can be handled.

GENERAL DESCRIPTION: In its basic mode, AIDA detemines the actual
impact points by Monte Carlo procedures--i.e., by random selections
from the appropriate error distributions.. GP bombs and PGMs that
impact within specified distances of a target are classed as hits, and
the results include the total number of hits on each target and the
cumulative probability of kill. For CBU munitions, the program
assesses the fraction of each target covered by each pattern, and the
results include the fractional coverage from all patterns and a
cumulative probability of kill for each target.

The model incorporates both Monte Carlo and deterministic (expected
value) modes of operation. If the user is concerned only with the
expected numbers of hits with point-impact weapons and is not interested
in CBU weapons or in the coverage and damage variations expected with
point-impact weapons, the more efficient expected-value mode can be
used.

Up to five targets may be designated as runways or taxiways suitable
for aircraft operations, and the model will examine these to see if an
area of specified size is available for such operations; if not, the
miniLIr number of craters that would need to be repaired to obtain an
area of that size is determined.

AIDA offers several features designed to simplify operations and to
permit a series of cases to be analyzed during a single computer
run.

INPUT:

o Target location, type, and size, referenced to a rectangular
coordinate system

o Attack data including aimpoints, weapon types, delivery
conditions, and delivery accuracy

o Weapon effects data, including MAE (or Pk) for each target
type--weapon type combination
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OUTPUT:

o The results include the impact points and the number of hits
and level of damage for target. For runways or emergency flight
surfaces, the location of hits can be displayed graphically

o A special feature of the expected-value mode permits the user
to quickly generate a hit-density grid for each attack. If not
otherwise specified, hit densities are provided at 250-ft
intervals over a 4000 by 4000 foot square

o In addition to these results for each trial attack, the attack
is repeated automatically for a specified number of trials to
provide statistics on the average damage levels to be expected
for the various targets

HARDWARE: AIDA is not machine dependent. The model was developed on
a Honeywell 6060 and has since been run at Rand on IBM machines, and
elsewhere on various other equipment

SOFTWARE:

o AIDA is written in FORTRAN IV and contains approximately 2000
statements

o Documentation: R-1872-PR, AIDA: An Airbase Damage Assessment
Model, D.E. Emerson, September 1976

TIME REQUIREMENTS:

o Core requirements for 500 targets and 50 attack passes are
about 180K bytes

o An analysis of 400+ targets hit by attacks involving 400+ GP
bombs required about 3 CPU minutes for 25 trials on an IBM
370/158

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: AIDA is in regular use at The Rand Corporation and
elsewhere

USERS:

o Principal: The Rand Corporation
o Others: AF/SAG, USAFE/DOA, PACAF/DOA

Air Force bases: Wright-Patterson, Kirtland, Nellis,
Tyndall, Lowry, Eglin
Army Corp of Engineers, Korean AF, Japanese AF
MITRE, McD, BAC, GD, Grumman, Sperry, BD#4, RDA, SAI,
GRC, SSI

POINT OF CONTACT: The Rand Corporation
1700 Main Street
Santa Monica, CA 90406
Attn: D.E. Emerson

KEYWORD LISTING: Damage Assessment/Weapon Effectiveness; Air bases,
Monte Carlo/Deterministic
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TITLE: Aircraft Loader Model

PROPONENT: Organization of the Joint Chiefs of Staff (j-4)

DEVELOPER: Institute for Defense Analyses (IDA)

PURPOSE: The Aircraft Loader Model is a computerized, analytical logistics
i;ioedesigned to simulate aircraft loading and thereby to assist in esti-
lilatiny the TIuMber of airlift aircraft required to perform a stated transport
mission. The model can be used in planning transport aircraft operations,
ill comparing numbers of aircraft loads (sorties) required for different
aircraft types, and in studying alternative aircraft cargo compartment con-
figurations.

GLNLRAL DESCRIPTION: The Aircraft Loader Model is a deterministic model
involving air forces only. Aircraft are considered individually, in
sequence. Requirements may be considered individually or else they may
be grouped. Numerical analysis is the primary solution technique used.

INPUT:

o Weight allowable cabin load (WACL) for the aircraft type for
the range or radius of operation

o Length, width and height of cargo-carrying space
o Nu:mber of passenger seats on the aircraft
u Allowable stacking height of bulk cargo
o Vehicle lists, including all self-propelled vehicles,

weapons, prime movers, and towed loads to be loaded (detailed
data are code number, item description, and number of pieces,
weight, length, width, and height of each piece).

u Passenger list (number of passengers and unit weight)
o Bulk list which includes all other cargo to be loaded (code

number, item description, number of boxes or pieces, weight,
and cube)

OUTPUT:

o Statement of loadings for each aircraft by :halk number, consisting
of a detailed listing for each aircraft of the vehicles, passengers,
and bulk on each "loaded" aircraft (chalk number), the weight and
floorspace of the vehicles and bulk cargo, item descriptions of
these vehicle and bulk items, the number and weight of passengers
loaded, and the remaining weight and floorspace of the aircraft
which has not been used

o When all loading has been completed, a summary of all sorties is
printed showing:

(1) Number of sorties required;
(2) Vehicles, passengers, and bulk not loadable (for example,

items which are too large, too heavy, or passengers for
whom there are no seats on the aircraft);
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(3) Number, weight, and floorspace of vehicles loaded; weight
and floorspace of bulk loaded;

(4) Number of passengers loaded;
(5) Total fleet weight, floorspace, and passenger seats that were

available for loading.

MODEL LIMITATIONS:

o The Sortie Generator technique is not designed to produce optimal
loadings in the sense that the number of sorties estimated is a
minimum estimate.

o The problem of fleets of mixed aircraft types is not addressed;
the routine handles a single aircraft type at a time.

HARDWARE:

o Computer: IBM 360/50; HIS 6080
o Operating System: OS/MVT for IBM; GCOS for HIS
o Minimum Storage Required: 180K bytes; 36K words;
o Peripheral Equipment: Magnetic tapes and/or disk

SOFTWARE:

o Programming Languages: COBOL and FORTRAN IV
o Nu documentation is available on the J-4 modified version, but

the original version is covered in IDA/WSEG Research Paper P-100,
"Aircraft Loading Considerations," January, 1964. Documentation
is being updated.

TIME REQUIREMENTS:

o 1 month to acquire base data
o Little if any time to structure base data in model input format
o 10 minutes CPU time per model cycle
o I man-day to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 10 times per year

USLRS: Organization of the Joint Chiefs of Staff (J-4)

POINT OF CONTACT: Organization of the Joint Chiefs of Staff
Logistics Directorate (J-4)
Technical Advisor Office
The Pentagon, Washington, DC 20301
Telephone: (202) 697-5464

KEYWORD LISTING: Analytical Model; Logistics; Air Forces; Computerized;
Deteministic
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TITLE: Aircratt Station Keeping Model (GPSS Version)

PROPONENT: Naval Air Systems Command (AIR-503)

DEVELOPER: Naval Air Systems Command (AIR-503)

PURPOSE: The GPSS version of the Aircraft Station Keeping Model is
a computerized, analytical, logistics model that simulates operations
of aircraft (such as CAP) which utilize a fixed schedule of launches
and ret ievals in maintaining a given number of stations. Steady-state
(long term) and transient (short term) options are available. The
model addresses the problem of backup estimation (that is, estimation
of the number of failure prone aircraft that are required to maintain
a fixed number of stations).

GENERAL DESCRIPTION: Aircraft Station Keeping Model is one-sided
and stochastic, and involves air forces only. The model was designed
to aggregate anywhere from 1 to 100 aircraft. Simulated time is
treated on an event store basis. Discrete event simulation is the
primary solution technique.

INPUT:

o Number of aircraft, stations, repair facilities and
turnaround facilities

o Span of station occupancy per day
o Aircraft station time
o Transit time to station
o Time effectively on station while on way to station
o Minimum acceptable on-station time for unscheduled

launches
o Average time to in-flight abort
o Turnaround time
o Parameters for repair time distribution
o Probabilities of down squawk, in-flight abort, and

check-out failure after turnaround

OUTPUT:

o Computer printout of the probability distribution of the
number of aircraft on station and the average number on station

o Daily statistics are output for the transient case.
o A printout of the probability distribution of total time

accumulated on station up to and including each day (for the
transient case)

o A plot of the above case
o A printout of certain readiness statistics
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MODEL LIMITATIONS:

o Aircraft must be of a single type.
o A schedule of launches and retrievals is set up by the model

such that the span of station occupancy is divided into an
equal number of shifts based on the station time supplied as
an input.

HARDWARE:

o Computer: CDC 6600
o Operating System: NOS/BE 1.0
o Minimum Storage Required: 110K octal words
o Peripheral Equipment: Calcomp 565 plotter

SOFTWARE:

o Programming Languages: GPSS V/6000, FORTRAN IV
o Documentation: Basic ground rules for the model are the same

as for a similar model described in Naval Air Systems Command
Technical Memorandum, "Aircraft Station Keeping: A Computer
Simulation Program for Backup Evaluation," Technical Memorandum
No. TM-A-503-74-7, November 1974

o User's documentation and technical documentation are incomplete.

TIME REQUIREMENTS:

o Time required to acquire base data is variable.
o Less than 1 man-month to structure data in model input format.
o CPU time per model cycle is dependent upon inputs.

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 2-3 projects per year

USERS:

o Principal: Naval Air Systems Conmana

POINT OF CONTACT: Naval Air Systems Command
Systems Analysis Division (AIR-503)
Washington, D. C. 20361
Telephone: Autovon 222-3447

MISCELLANEOUS: While the model does not supersede the non-GPSS version,
it contains several additional options. The user is cautioned, however,
that use of the GPSS language results in increased CPU time per model cycle.

KLYWORD LISTING: Computerized; Analytical; Logistics; One-Sided; Stochastic;
Air Forces; Event Store
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TITLE: Air Defense versus Fixed Wing Simulation

PROPONENT: Directorate of Land Operational Research (DLOR), Operational
Research and Analysis Establislient (ORAE), NDHQ, Ottawa, Canada

DEVELOPER: As above

PURPOSE: This simulation was designed to give a high speed assessment of
the intereactions between air defence weapons and fixed wing aircraft in
research war games.

GENERAL DESCRIPTION: This simulation determines the results of the varinus
interactions which occur between the air defense weapon sites and the
aircraft in a mission. Each air defense site is assessed separately, and in
the order in which it would be encountered by the aircraft as they continue
down their pre-deterimined flight path. The results of the encounters are
determined probabilisticalily; the probabilities being a function of the
specific weapon characteristics and the Air Defense Rules used in the
research war game. It is assumed that the aircraft will maneuver through
and complete the flight within the five minute period involved. It is
further a'sumed that all air defense weapons are fully loaded, providing
the ammunition was available, at the start of the specific five minute period.

INPUT:

a Mission Particulars (mission type, number of aircraft, altitutde,
land classification, ECM, flight path)

OUTPUT:

a A list is produced containing each air defense site whicn was within
effective range of the flight path, and the results of each

encounter (detection opportunities, detection, engagEnents, k*lls)

MODEL LIMITATIONS:

* The Flight Path is assumed to be followed regardless of the air
defense resistance encountered. No evasive action can be accounted
for.

* The simulation only considers air defense sites engaging enemy
aircraft. No consideration is given to air defense sites engaging
friendly aircraft.

HARDWARE:

* PDP 11/34 Computer

SOFTWARE:

a The simulation is programmed in FLECS and requires an acceptable

data base.
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TIME REQUIREMENTS:

* Preparation: Input time is approximately thirty seconds, however
preparation of coding sheet takes considerably longer
depending on the complexity of the mission

* Play: Running time is up to five minutes
* Analysis: Included in research war game analyses

SECURITY CLASSIFICATION: SECRET (air defense weapon characteristics taken

from SECRET sources)

FREQUENCY: Continuously during research war games.

USERS: DLOR War Games Section
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TITLE: Allen Model

PURPOSE: The Allen Model performs synthesis and analysis of electromagnetic com-
patibility/electromagnetic vulnerability problems.

DESCRIPTION: The model consists of 12 interconnected computer programs, each perform-
ng adistinct and special function; either utility routines, data file manipulation/
processing routines, or analysis routines. In addition to these 12 programs, several
other peripheral programs are used to generate input data. Examples include emission
spectrum generation and frequency allocation. Model is capable of handling all emitters
and receptors of electromagnetic energy in any generic category, regardless of side.

REALISTIC BATTLEFIELD CONDITIONS (RBC) CAPABILITIES: The environmental parameters rep-
resented in the model are as follows: explicit communications and radar Jamming; Impli-
it rain, fog, haze, snow and sleet; explicit land form; and implicit vegetation and cul-
tural features. Obscurants are not addressed at all.

LIMITATIONS/RBC GAPS: Frequency hopping equipment cannot be accommodated.

INPUT: Equipment position (X, Y, Z) coordinates and netting/connectivity for all C-E
equipment locations, emission spectra, transmitter power, antenna pattern, receiver
RF/IF selectivity, receiver sensitivity, and receiver performance criteria.

REQUIREMENTS: Due to model being rewritten for new computer facility, data requirements
are not yet defined.

POINT OF CONTACT: Paul A. Major
AUTOVON: 995-4605

AGENCY: CORADCOM

STATUS: Currently unusable at CORADCOM (see Requirements paragraph)

COMPUTER: IBM 360/65 or Interdata 8/32

LANGUAGE: FORTRAN
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TITLL: ALM - Airlift Loading Model

PROPONENT: HQ USAF/SAGM

DEVELOPER: HQ USAR/SAGM

PURPOSE: The purpose of the ALM is to provide computerized analysis of
the loadability of military vehicles on airlift aircraft. The model
can be used to evaluate current and future aircraft designs as well as
the impact of changes in military vehicles.

GENERAL DESCRIPTION: The ALM determines the number of sorties required
to load a military force of any size and any level of aggregation and
the amount of equipment which is not loadable. Within a unit group, it
loads vehicles by width, length, and weight priority. Troops and bulk
cargo can also be loaded. The ALM is a deterministic model.

INPUTS:

o Three input files are required: vehicle characteristics, unit
description, arid an overall input file.

o The vehicle characteristics are length, width, height, and weight
(with and without secondary cargo).

o Unit descriptions include the number of personnel, weight of bulk
unit equipment, and number of each type of vehicle.

o The overall input file includes aircraft descriptions, unit
accompanying supply formulae, aircraft loading sequences,
selection of units and input and output options.

OUTPUTS:

o All output is stored in a Multics data segment which may be
printed (on paper or microfiche), examined at a terminal, or
modified and extracted by utility routines.

o Output can include individual loads, distributions of loads
by weight and aircraft type, loadability of vehicles, and unit
and overall sunmmaries of payload and sortie statistics.

MODEL LIMITATIONS:

o Thu ALM is limited to 10 aircraft types, 999 vehicle types,
and 1,000 units

o Each aircraft has up to a 10 segment constant cross section,
with either a straight-in (nose or tail) door or a side
door

o Up to 10 groups of vehicles can be limited or excluded from
an aircraft

o Special loads of a particular vehicle type can be forced
onto an aircraft, but only one type per load
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HARDWARE:

o Type Computer: Honeywell 6180
o Operating System: Multics
o Minimum Storage Requirements: MVS (>1,000K)
o Peripheral Equipment: DOS

SOFTWARE:

o Programming Language: Multics FORTRAN
o Documentation:

- ALM Users' Manual (1 Nov 72), AF/SAGM
- ALM Programmers' Notes (1 Nov 72), AF/SAGM
- Source Code - AF/SAGM

TIME REQUIREMENTS:

o Prepare Data Base: Variable
o CPU Time varies with size of units (Mechanized Brigade

requires 45 seconds)
o Data Output Analysis: Variable

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 100 times per month

USERS:

o AF/SAGA is sole user of the moded as configured on
AFDSC System M

o OSD/PA&E has a similar version on AFDSC System D
o Boeing, Douglas and Lockheed have been given the

model for their use with development of new
airlift aircraft

POINT OF CONTACT: AF/SAGM
The Pentagon
Washington, D.C. 20330
Telephone: AUTOVON 224-8155
(202) 694-8155
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TITLE: AMM - Strat Missiler

PROPONENT: SASM

DEVELOPER: SASM/LOGICON/TRW

PURPOSE: Analysis of total strategic ballistic missile attacks.

GENERAL DESCRIPTION: A strategic missile wargaming model for
examining ICBM exchanges over a range of scenarios.

INPUTS:

o Forces by system
o System performance parameters
o Installations
o Targets
o Population bases
o Mobile system description
o Defenses
o Fratricide and nuclear effects on boosters

OUTPUTS: Computer printouts and plots of statistically analyzed
data information concerning range, accessibility, footprinting, mobile
base attacks, operating areas, target generation, nuclear weapon
effects, weapon allocation effectiveness and efficiency, assignment
effectiveness and efficiency, scheduling results, damage achieved in
exchange attritioned cases, and all standard MOE's attritted by chosen
factors.

MODEL LIMITATIONS: (Per attacking side)

o 90 force elements
o 50 mobile areas
o 35 missile configurations
o 60 target planning segments
o 1,600 silo locations
o 5,000 mobile base aimpoints
o 9 defense types
o 600 defense sites
o 10,000 mobile launch locations
o 15,000 population circles
o 50,000 installations
o 6,000 rural cells
o 3,000 sorties
o 20,000 RU's

HARDWARE:

o Type Computer: IBM 3033
o Operating System: MVS-2
o Minimum Storage Requirements: 2M bytes available core
o Peripheral Equipment: 12M bytes disk storate for data

50M bytes disk storage for load modules
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SOFTWARE:

o Progranmning Language: FORTRAN and COBOL
o Assembly Language: Rational FORTRAN
o Documentation: Available from AF/SASM

TIME REQUIREMENTS:

o 6 months to prepare initial data base
o Daily for recurring data bases
o 5 minutes to 5 hours CPU time, depending on subsystem

and case
o One hour to one month data output analysis

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Daily

USERS:

o AF/SASM
o AF/ESD
o HQ SAC
o LOGICON for AF/BMO

POINT OF CONTACT: AF/SASM
Room 1D431, The Pentagon
Washington, D.C. 20330
Telephone: 202 695-9018
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TITLL: Anphibious Warfare Model

PROPONENT: Marine Corps Operations Analysis Croup, Center for
Naval Analysis

DEVELUPER: Marine Corps Operations Analysis Group, Center for
Ndvdl Analysis

PURPUSL: The Ajiphibious Wdrfdre Model is a compuLerized model of
conventional aiphibious operations used as an analytical tool to
evaluate weapons, forces, and strategies. Since its development
in 1918 the model has been used to compare alternative weapon
systems, force structures, and amphibious assault concepts.

GENERAL DESCRIPTION: The Amphibious Warfare Model is a two-sided
deterministic simulation of a conventional amphibious operation.
The model operates without player intervention, relying instead on
a series of tactical decision rules. The model is based on the
VECTOR-1 theater level battle model and describes or includes the
effects of the following major activities: advance force operations,
cruise missile attack and defense, ship-to-shore movement, assault
landing, helicopter borne operations, ground combat between maneuver
units, artillery and naval gunfire support, tactical aircraft
missions, and mine warfare both at sea and on land. Many of the
attrition processes are modeled using Lanchester equations although
a variety of other standard attrition models are used. The model
was primarily designed to handle MAF-size operations although
smaller scale operations could be easily accommodated. The
smallest unit currently modeled is the battalion; smaller units
could easily be handled. The model operates as a time step
simulation using one-hour intervals for the first twelve hours
and six-hour intervals thereafter.

INPUT:

o Terrain map to include near-shore hydrography
o Orders of battle
o Weapons effects data (e.g., attrition rates,

fractional damage, kill probabilities)
o Supply consumption data
o Landing plans for surface- and helicopter-borne forces
o Landing craft and helicopter characteristics

OUTPUT:

o Computer printout of casualties and surviving forces, both
cumulative and for each model period

o Tables of supplies consumed and remaining
o Summary table showing FEBA movement, survivors, and

force ratios

41



MOULL LIMITATIONS:

o Battlefield limited to 3 sectors with 4 battalion areas each
o Limited number of weapon types (e.g., 9 maneuver, I artillery,

3 surface-to-air missiles, 7 aircraft)

HARDWARE:

o Computer: Burroughs 67U0
o Operating System: Burroughs 6700
o Minimum Storage Required: 50,000 words
o Peripheral Equipment: Printer

SOFTWARE:

o Programing Language: FORTRAN(
o Documentation

- Model overview
- Programmer's Guide
- Description of data base

TIME REQUIREMENTS:

o 2-3 man-months to acquire data base
o I man-month to structure data in model input format
o I man-month to analyze output
o 20-30 CPU seconds per model period (I to 6 hours)

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Average of one study per year

USERS: Marine Corps Operation Analysis Group

POINT OF CONTACT: Marine Corps Operations Analysis Group
Center for Naval Analyses
2000 N. Beauregard Street
Alexandria, Virginia 22311
AUTOVON 225-9241, Ext 3750, or
(703) 998-3750

KEYWORD LISTING: Amphibious operations, Computerized simulation,
Mathematical'models, Models, Simulation, War games

42f



T[TLL: AMPS - Air Movement Planning System

PROPU 1 LNT: US Amiy Logistics Center

ULVELUPLR: US Army Logistics Center, Operations Analysis Directorate

PURPUSE: AMPS is a computerized, analytic, logistics model designed
to plan, diagram and manifest individual aircraft loads of equipment
and personnel for movement on C-5, C-141 and C-130 aircraft. The
iaodel develops optimum load plans to determine ability to accomplish a
defined movement requirement.

GENLRAL DESCRIPTION: AMPS is a deterministic model which can be used
to plan movement of detachments through brigades. Specific characteris-
tics, balance and safety constraints are considered in development of
individual loads for each aircraft type.

INPUT:

o Cargo list
o Aircraft list

OUTPUT:

o Schematic load plans

o Manifests (cargo and passenger)

MODEL LIMITATIONS:

o Cargo examined by cube, weight and center of gravity only
rather than by specific item characteristics such as axle
location and vehicle overhang

o Vehicle tie down space determined on worst case basis rather
than specifics

HARDWARL:

o Computer: IBM 3b0 or CDC 6400/6500 UNIVAC 1100/80 Series
o Operating Systems: OS or DOS; SCOPE; 1004
o Minimum Storage Required: 96K
o Peripheral Equipment: One disk

SOFTWARL:

o Programming Language: COBOL

o Documentation: User's documentation available

TIME REQUIREMENTS:

o I man-month to prepare data base

o I hour CPU time
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SECURITY CLASSIFICATION: UNCLASSIFIED

USERS: US Army Logistics Center

POINT OF CONTACT: US Army Logistics Center
Operations Analysis Directorate
ATTN: ATCL-OCP (W. E. King)
Ft. Lee, VA 23801
Telephone: AUTOVON 687-4180/3403

MISCELLANEOUS: This model supersedes CAPS, Computerized Airlift
Planning System and AAMS, Automated Air Movements System.

KEYWORD LISTING: Analytic; Logistics; Computerized; Aircraft Loading;
Air Movement
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TITLE: AMSwAG - Any Materiel Systems Analysis Activity Wargame

PROPONENT: US Army Materiel Systems Analysis Activity (USAMSAA)

DEVELOPER: US Army Materiel Systems Analysis Activity (USAMSM)

PURPOSE: AMSWAG is a computerized, analytic, damage assessment/weapons
ef-f-et-veness model which provides continuous (10-second interval)
results of force-on-force (battalion versus company) engagements for
the classical attack/defense situations. The model's chief focus of
concern is weapon systems effectiveness within a force-on-force battle
context. AMSWAG is also concerned with ammunition expenditures,
expected time for one system to attrit another, detection, accuracy and
dispersion, vulnerability, mobility and existence of line-of-sight.

GLNLRAL UESCRIPTION: AMISWAG is a two-sided, deterministic model
in-vo-Tvin land rces only. The model considers individual weapon
systems, with a range of possible manipulation to include homogeneous
weapons at the squad level. The largest fonriation AMSWAG considers is
platoon, with a range of possible ianipulation to include battalion.
Simulated time is treated on a time step basis. The ratio of Game
Tiie to Real Time is 60:1. AIMSWAG employs differential (Ldnchester)
equations and probability theory as its primary solution techniques.

INPUT:

o Scenario (terrain description, force composition and distribu-
tion, mobility, exposure, advance routes)

o Accuracy
o Dispersion
o Biases
o Size
o Vulnerability
o Ammunition
o Target priorities
o Acquisition characteristics
o Tactics
o Round choice
o Reload properties

OUTPUT:

o Computer printout stating expected outcome at 10-second
intervals

o Victim-killer score boards
0 Unit status
o Ammunition expenditures
o Vehicle exchanye ratio
o Time
o Closing range
o Plots, detailed and summary results at 10- or 60-second

interval
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MODEL LIMITATIONS:

* No defender 1110vement
o No dir forces. bdttdlion) level, pre-selected routes,

pre-processed line-of-sight, pre-selected attack halt
positions

HARDWARE:

o Computer: BRLESC I and I, CDC CYBER 7600
o Operating System: SCOPE
o Minimum Storage Required: 200 K
o Peripheral Equipment: Disk memory, card reader, printer

SOFTWARE:

o Progranming Language: FORTRAN IV
o Documentation: AMSAA Technical Report No. 169 by Joe H.

Hawkins (July 1976)
o User documentation available

TIME REQUIREMENTS:

o 3 months to acquire base data
o .5 man-months to structure data in model input format
o 10-20 seconds per case playing time
o 10 percent of run time per model cycle
o 5 months learning time for players
o .5 months to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 300 times per year

USERS:

o Principal: US Army Materiel Systems Analysis Activity -
GWD - Special Projects Branch

o Other: US Army Materiel Systems Analysis Activity -
AWD, BRL-BMD

POINT OF CONTACT: US Army Materiel Systems Analysis Activity
Aberdeen Proving Ground, Maryland 21005

MISCELLANEOUS: This model is linked to TRACOM and supersedes Bonder/IUA.

KEYWORD LISTING: Computerized, Analytical, Damage Assessment/Weapons
Effectiveness, Two-Sided, Deterministic, Time Step
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TITLE: ANSR - Analysis of SAFEGUARD Repertoire

PROPONENT: US Army Ballistic Missile Defense Program Office

DEVELOPER: Stanford Research Institute - Huntsville

PURPOSE: ANSR is a computerized analytical, damage assessment/weapons
effectiveness model that determines the area coverage capability of
the SAFEGUARD system or other midcourse intercept BMD system against
either an ICBM or SLBM threat. The capability and flexibility of the
program allows it to be used for the general study of effectiveness of
BMD deployments having one or more batteries for area defense.

GLNERAL DESCRIPTION: The model is two-sided, deterministic and
was primarily designed to accommodate one battery, one target and one
re-entry vehicle with a range of possible manipulation. The model
was primarily designed for 12 search radars, 40 tracking radars, 30
interceptor farms, 350 ICBM or SLBM launch points, 215 target or
impact points with a range of possible manipulation to include any
combination of above. The ratio of game time to real time (for fully
or partially manual models) is about 10 seconds of central processor
time for each launch point-impact point combination.

INPUT:

o Location and configuration of the defense radars
o The parameters of each radar, such as maximum instrumental

range, minimum elevation angle, scan penalty, and minimum
signal-to-noise ratio for detection

o The ballistic mJissile parameters, such as launch and impact
points, re-entry vehicle and tank radar cross sections,
and separation rate between the re-entry vehicle and tank

o Interceptor flyout curves and other interceptor data, such
as minimum intercept altitude, and divert rate

o Miscellaneous information such as integration time interval,
and various indicator flags

OUTPUT: The output is a listing of important offense and defense
parameters or conditions existing at some significant event or time
during an engagement; for example, radar parameters and interceptor
and re-entry vehicle locations at intercept time. ANSR is designed so
that six different analyses may be performed: (1) detenine single or
multiple battery coverage for a specific target list against either an
SLBM or ICBM attack; (2) computer battle space; (3) generate the
periphery of a footprint given an initial impact point; (4) generate a
footprint given a grid of impact points; (5) output offense trajectory
profiles only; and (6) generate radar tracking data only.
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MODEL LIMITATIONS:

o Maximum of 12 search radars and 40 tracking radars each
having from one to four phases array faces

o Maximum of 30 interceptor farms with no more than two types
of interceptors

o Maximum of 350 ICBM or SLBM launch points
o Maximum of 215 target or impact points

HARDWARE:

o Computer: CDC 6400
o Operating System: SCOPE 3.4
o Minimum Storage Required: 100,000 Octal

SOFTWARE:

o Programming Language: FORTRAN IV
o Documentation: No formal documentation available

TIME REQUIREMENTS:

o Acquire base data: N/A
o Structure data in model input format: N/A
o CPU time per model cycle: Variable depending upon option
o 0 to 2 months learning time for players
o I day to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 100 times per year

USERS: SRI and BMDSCOM

POINT OF CONTACT: J. 0. Carroll, H. A. Lewis, J. L Dyer, J. A.
Harvilla

Stanford Research Institute
Huntsville, Alabama 35804
Telephone: 205/837-3050

MISCELLANEOUS: ANSR is linked to Submarine Launch Assignment, Target-
ing, and Effectiveness Models (SLATEM). ANSR is capable of generating
a list of SAC bases that can be attacked by avoiding the defense from
each SLBM launch point; this list is then input into SLATEM as
possible launch points for use against SAC bases. It is not planned
to add new capabilities to this model.

KEYWORD LISTING: Analytical Model; Damage Assessment/Weapons
it.TctTveness; Computerized; Two-Sided; Deterministic; Time Step
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TITLE: Antiradiation Missile Flight Computer Model

PROPONENT: AFEWC

DEVELOPER: Texas Instruments, Inc.

PURPOSE: Computer simulation of SHRIKE and HARM flights

GENERAL DESCRIPTION: Models the complete flight of HARM and SHRIKE missiles from their
Taun7ch-ch- an-aircraft to their impact on a ground plane. The model also computes a
footprint for a given set of launch parameters.

INPUT:

Speed of launch aircraft

Az/El of launch

Altitude of launch

Estimated distance to target

Trajectory calculation increment/interval

OUTPUT: The output is a table of values for each phase of the flight profile from
launch to impact at interval specified.

MODEL LIMITATrONS: Simulates dynamic characteristics only; no interactive tracking cap-
ability

HARDWARE:

Computer: UNIVAC 418-111

Operating System: RTOS-9E

Minimum Storage Required: 64,000 of 18-bit words

Peripheral Equipment: Card reader; printer; magnetic-tape drive

SOFTWARE:

Programming Language: FORTRAN

Documentation: Texas Instruments' Report entitled "Antiradiation
Missile Flight Computer Model Final Report," dated 28 December 1977
(2 vols)

TIME REQUIREMENTS: Requires I hour to structure input data and approximately 1/2 hour
CPU time per footprint requested.

SECURITY CLASSIFICATION: Model is UNCLASSIFIED; Output is SECRET

FREQUENCY OF USE: Approximately 10 times per year

USERS: AFEWC/SA and EW personnel
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POINT OF CONTACT: AFEWC/SAA
Mr. Dave Crawford
San Antonio, TX 78243
Telephone: 512/925-2938/AUTOVON: 945-2938
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TITLE: APAIR - MOD 2, 2.5, 2.6 - ASW Program Air Engagement Model

PROPONENT: Chief of Naval Operations, OP-95

DEVELOPER: Ketron Corporation

PURPOSE: APAIR is a computerized analytic model which simulates
interactLion Detween an enemy submarine and one aircraft permitting
study of a coiplete engagement through attack, reattack and kill.

GENERAL DESCRIPTION: The moael is two-sided, stochastic, involving
one aircraft vs one submarine, however, multiple runs can increase the
number of platforms. Time is in time-step mode. The model accounts
for addressees, weapons, fire control, sensors, platform noise and
kinematics, environment, tactics and a user formulated scenario.

INPUT:

o Sensor, weapon, fire control, platform and environment charac-
teri st ics

o Tactics
o Scenario

OUTPUT:

o Printout and plot of statistically derived quantities
o Summary of replication history

MODEL LIMITATIONS:

o One airplane vs one submarine
o No counter measures
o No false targets

HARDWARE:

o Computer: DCC 6400, 6600, 6700, IBM 1360 and 3033
o Minimum Storage Required: 100 to 250K

SOFTWAR[:

o Proyramifming Language: FORTRAN IV
o Documentation: (DTIC Numbers) SAOR 69-10 APAIR MOD 2, ASW

Programs Air Engagement Model (U) Abstract (U) (AD 860
260L) Vol. 1, Part 1: User's Manual (U) (AD 860 261L) Vol.
1, Part 2: Sample Application (Conf) (AD 509 866L) Vol. 2,
Part 1: Programmers Manual (U) (AD 860 262L) Vol. 2, Part
2: Program Listing (U) (AD 860 263L) SOATM 71-12 APAIR MOD
2.o ASW Programs Air Engagement Model (U) Vol. 1: User's
Manual (U) (AD 890 139L), Vol. 2; Programmers Manual (U)
(ADB 006 017L)
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TIME REQUIREMENTS:

o 'ructure data base/man monzh
V - time 3 seconds per replication

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 75 times per year

USERS: Manager, ASW Systems Program
NAVAIRSYSCOM

POINT OF CONTACT: Manager, ASW Systems Project
Navy Department
Washington, DC 20360
Telephone: (202) 692-9141

KEYWORD LISTING: Computerized; Analytic; ASW; Time-Step; Two-Sided

NOTE: A revision to MOD 2.6 is presently in process. Documentation
"wi be completed and the revision incorporated by the end of FY 81.
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TITLE: APM - Advanced Penetration Model

PROPONENT: AF/SASB

DEVELOPER: Boeing Computer Services, 7980 Gallows Court, Vienna,
Virginia 22180

PURPOSE: To simulate the effectiveness of large strategic penetration
forces.

GENERAL DESCRIPTION: The APM models the employment of bombers and
tankers from launch to recovery; the response by Defensive Command
and Control elements, Fighter-Interceptors and SAMs from entry to exit
of the defended area. The APM logic is more detailed than most force
structure models but less detailed than most end game models. The user
defines the contending forces in a databank. He develops a plan for the
employment of bombers and tankers using a series of modules called the
Mission Planner. The Simulator module wages the air battle and determines
the outcome of the thousands of encounters and interactions between
offensive and defensive elements.

INPUT: BLUE and RED force descriptions; including locations; capabilities,
one-on-one probabilities of detection, conversion, and kill; and degrades
to these probabilities due to various countermeasures.

OUTPUT: Plots of sortie tracks, survivability and engagement reports,
and output databanks of categorized information which the user can
statistically analyze.

MODEL LIMITATIONS;

o Given suitable data, the model is not geographically
constrained

o Computer run time is the only constraint on force sizes

HARDWARE:

o The APM currently runs on the IBM 3032 with the MVS/MTAM/
TSO/TCAM operation system

o The largest module requires 600K of core
o Important peripheral equipment includes TSU terminals with

SPF, a Calcomp drum plotter, an IBM P3800 laser printer,
and the capability to send output to microfiche

SOFTWARE:

o Programming Language: FORTRAN

o Documentation: Maintained by AF/SAMC
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TIME REQUIREMENTS: Data base presentation is the most man-hour demanding
part of the APM, requiring as much as three to five man-months to make
significant force changes. Once this is accomplished, it is relatively
simple to reconfigure the data base for excursions. Different modules of
the APM require different amounts of CPU time. The Mission Planner
modules take from 15 to 180 CPU minutes. The Simulator module generally
requires 120 CPU-minutes

SECURITY CLASSIFICATION: UNCLASSIFIED (less data)

FREQUENCY OF USE: Daily

USERS: AF/SASB and SAC/SPS

POINT OF CONTACT: AF/SASB (Maj Joseph F. Smart)
The Pentagton
Washington, D.C. 20330
AUTOVON 225-4544
Telephone: (202)695-4544

COMMENTS: A review and enhancement of the Advance Penetration Model
is in progress.
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TITLE: APM-MEGA

PROPONENT: AF/SASB

DEVELOPER: AF/SASB

PURPOSE: To predict with acceptable reliability the output of the APM
w-n some of the conditions are changed.

GENERAL DESCRIPTION: APM-MEGA is a quick-running expected value
model which uses output from an APM base case to predict penetrator
survivability for small perturbations about the base case. The output
from the APM is aggregated into six parameters which describe the
offense/defense force characteristics. MEGA operates on these six
parameters to predict changes in penetrator survivability for user-
specified changes in the offense or defense force size and/or
chdrdcteristics.

INPUT: Number of penetrators, number of fighter interceptors, Fighters
Assigned/Fighters Available, Fighters Vectored/Fighters Assigned,
Fighters detecting and Converting/Fignters Vectored, Fighters Killing/
Fighters Detecting and Converting

OUTPUT: Probability of Survival

MODEL LIMITATIONS: Must first be alighed to fit APM Data to insure
accurate predictions

HARDWARE:

o Honeywell b180, System M
o IBM 3032, System J

SOFTWARE:

o Programming Language: FORTRAN
o Documentation: Documentation and Assessment of the APM-MEGA

Program is available through AF/SASB

IIML RU1RLMENTS:

o Datd Base preparation is accomplished by a brief analysis
of the air Battle output event notices. This yields the
six necessary parameters

o CPU time per cycle is approximately 5 seconds. Data output
analysis is minimal since the model yields Ps.

SLCURITY LLASSIFICATION: UNCLASSIFIED
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FREQUENCY OF USE: 200 times a year

USERS: AF/SAS3

POINT OF CONTACT: AF/SAS8
The Pentagon
Washington, D.C. 20330
AUTOVON 225-4544
TELEPHONE: (202)695-4544
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TITLE: APSUB MOD 2 - ASW Program Submarine Engagement Model

PROPONENT: Chief of Naval Operations, OP-95

DEVELOPER: Naval Weapons Laboratory/MASWSP

PURPOSE: APSUB MOD 2 is a computerized, analytical, limited war model
tFat has b-en used extensively for weapon studies and for pre and
postexercise analysis and exercise design. The model is primarily
concerned with studying the effectiveness of ASW missions, studying in
detail the interaction between opposing vehicles, and determining
optimum tactics and optimum use of sensors.

GENERAL DESCRIPTION: APSUB MOD 2 is a two-sided, stochastic model
involving sea forces only. It is capable of considering submarine
encounters on a one-to-one basis and can aggregate up to any number of
subnarines on both friendly and enemy sides. Simulated time is
treated on a time step basis. Probability theory and a decision logic
table are the primary solution techniques used.

INPUT:

o Tactical scenario
o Detailed data on weapons, sensors and equipments

OUTPUT:

o Computer printout from which analysis can be done
o Data reduction for each replication
o Across replications and computer plots
o 5 options ranging fron summary data to detailed battle history

MODEL LIMITATIONS: Oriented toward one-to-one encounters

HARDWARE:

o Computer: CDC 6700, UNIVAC 1108, IBM 3260
o Minimum Storage Required: 35K
o Peripheral Equipment:

- Printers
- Plotting options exist that would require a plotter
- 4 rape Drives

SOFTWARE:

o Programming Languages: FORTRAN IV
o Both user's documentation and technical documentation

(DTIC Numbers):
- Abstract (AD 909 474L)
- Technical Description (AD 525 118L)
- Programmer's Manual (AD 9092546)
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TIME REQUIREMENTS:

o An extensive data base is available at the developing site for
most applications

o 30 seconds CPU time per model cycle
o 2-3 days learning time for users
o 20 days to analyze and evaluate results

SECURITY CLASSIFICATION: CONFIDENTIAL

FREQUENCY OF USE: 25 times per year

USERS:

o Principal: MASWSP
o Other: Naval Laboratories

POINT OF CONTACT: Manager, ASW Systems Project
Navy Department
Washington, DC 20360
Telephone: (202) 692-9141

MISCELLANEOUS:

o APSUB MOD 2 supersedes the NWL Submarine Encounter Simulation
Model

o Continual updating is planned in the areas of sonar, fire
control and weaponso A computer-assisted version of APSUB MOD 2 has been developed

KEYWORD LISTING: Analytical Model; Limited War; Sea Forces; Computer-
ized; Two-Sided; Stochastic; Time Step; Anti-Submarine Warfare
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TITLE: APSURF MOD I & II - ASW Programs Surface Ship Engagement Model

PROPONENT: Chief of Naval Operations, UP-95

DEVELOPER: Ketron Corporation

PURPOSE: APSURF is a comAputerized, analytical model for the simulation of
an ASW engagement between an enemy submarine and a Task Force or convoy
of surface ships, including helicopters and LAMPS. Covers complete engage-
ment from search to attack, reattack and kill.

GENERAL DESCRIPTION: The model is a two-sided, stochastic, Monte Carlo
simulation, considering 25 surface ships, 25 helicopters/LAMPS, and I
submarine. Time is covered in a time step mode. Weapons, fire control,
sensors, platform noise and kinematics, environment and tactics are
considered.

INPUT:

o Sensor characteristics
o Weapon characteristics
o Platform characteristics
o Fire control characteristics
o Tactics
o Scenario

OUTPUT: Printout and plots of all statistically derived quantities

MODEL LIMITATIONS:

o One enemy submarine
o io countermeasures

HARDWARE:

o Computer: LUC u4UU, bbUO0, 07O, IBM 360
o Minimum Storage Required: 2bOK plus 4 tape drives

SUFTWARE:

o FORTRAN IV
o Documentation: (UIIC Numbers) Abstract AU881384L, User's Manual

AU881385L, A088138bL, Progranmmers manual AD881387L, AD881388L

TIME REQUIREMENTS:

o Prepare data: I man-month
o CPU time: 30 seconds
o Analyze results: 3 weeks
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SECURITY CLASSIFICATION: UNCLASSIFIED

FRE(UENCY OF USE: 30 times per year

USERS: MANSWSP, CRUDESDEVGRU

POINT OF CONTACT: Manager, ASW Systems Project Office
Navy Department
Washington, DC 20360
Telephone: (202) 692-9141

KEYWORD LISTING: Analytical, ASW, Air and Sea, Computer Model;
Two-Sided, Stochastic, Time Step, Submarine

NOTE: MOD II has been fully incorporated. The major added differences
T-im the MOD I are:

i. Improved Helo (SH-3 type)
2. LAMPS, MK III with appropriate navigation, weapons, sensors
3. Good treatment of towed arrays, including beamforming, noise
4. Added key words for more comprehensive tactics
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TITLE: APsURV MOD 1.4, 2.0 - ASW Program Surveillance Model

PROPONENT Chiet of Naval Operations (UP-95)

DEVELUPER: Tetra-Tech, Inc.

PURPOSE: APSURV is a computerized, analytical model which simulates ASW
interaction between an enemy submarine and a surveillance system which
detects the submarine, thereby permitting study of the search, detect,
and localization process for the sensors.

GENERAL DESCRIPTION: APSURV is a two-sided, stochastic model for ASW
operations involving one submarine against one sensor at a time for up
to 20 sensors. Time is treated in a time-step mode.

INPUT:

o Submarine track
o Propagation loss
o Aunbient noise
o Sensor characteristics
o Submarine tactics

OUTPUT: Computer printout and plots of statistics and derived quantities

MODEL LIMITATIONS: No false targets are simulated.

HARDWARL:

o Computer: CDC 6UUU, UNIVAC 1108, IBM 360
o Minimum Storage Required: 100K

,uF rWARL

o Proyramming Language: FORTRAN IV
o oocumentation:

Mod Defense Documentation Center Numbers
0 AD511 611L, AD511 610L

I AD 513 1/L

TIME RLQUIREMENTS:

o Structure data base: 1 month
o CPU time: 20 seconds

X'_JRITY CLASSIFICATION:

o Mod U: SECRET
o Mod 1: CONFIDENTIAL
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FREQUENCY OF USE: 25 times/year

USERS: OP-95
OP-96
PME-124

POINT OF CONTACT: Manager, ASW Systems Project
Navy Department
Washington, DC 20360
Telephone: (202) 692-9141

KEYWORD LISTING: Analytical; ASW; Submarine; Computerized; Two-Sided;
Time Step
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TVJLE; vRm Ammunition Resupply Model

PROPUNENi1 Combinedl Arms Studies and Analysis Activity (CASAA), Fort
Leavenworth, KS

-VELOP -Lk. Combined Arms Studies and Analysis Activity (CASAA), Fort
Leavenworth, KS

PURPOSE- ARM is a Mthodology to gain insights into the effects of
ammnunition resupply assets contained in differing force structures and
their impact upon Combat effectiveness of various units within the
division. ARM simulates load carring assets in a time based fashion,
includi ng transport loadi ng/unl oadi ng.

OLNERAL DESCRIKiO'.N: ARt' is an event/time sequenced compuiter model
whih smultesthevarious functions of arnnunition resupply from

corps storage ireaS to0 industrial weapons.

INPUT:

.)Un it Locai on s
o Ammiunition expenditures
o Transportation assets - type, tonnage
o Ammunition types, amounts available

'JIPU T; Computer printout detailing unit status, supply point status,
trdnsport stotus, which can be used directly by wargamers or analyzed
lrtO oth~er forils.

M6DEL JMITATIONS:

b60 .rarsports, 0 trinsport types, b transport missions

O '- .Irits, 8 unit types

DLC VAX-Il1/780
t, rd t-~ Sys teii VMS

Ain ;ium~ Storage Requi red: 100 kb

Projrrnni ng Ladage FORTRAN IV
~metaio. mmunilion Resupply Model, Vol I1, Methodology

a~i Ysers t' nual , Vol 11, Programmers Manual. DTIC ACN 36801

i : LM, ~

.- rr( Data Bdse: 1 week
,t ructure Data in Model In-ut F-ormat: 2 weeks

k:, nal Iy.,(, tutput; Application dependent
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o Player Learning Tiome: 1 hour
o Playing Time per Cycle: Game dependent
o CPU Time per Cycle: Less than 1 minute

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 5

USERS: CASSA, Fort Leavenworth, KS

POINT OF'CONTACT: CASAA
Attn: ATZL-CAS-FS (Mr. Don Remen)
Fort Leavenworth., KS 66027
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TITLE: ARMS II - Reliability and Maintainability Simulation II

PROPONENT: US Army Air Mobility Research and Development Laboratory, Ft
Eustis, VA

DEVELOPER: RAIL Company, 21 Harrison Ave., Baltimore MD 21220

PURPOSE: Evaluate aircraft in RAM operational environment.

GENERAL DESCRIPTION: Monte Carlo simulation of up to 200 aircraft and up to
4 different types in RAM operational environment. Aircraft are a set of
subsystems and components that fly missions, suffer failures and/or combat
damages, and receive corrective and preventive maintenance by established
maintenance crews and equipment. Plays up to 4 different levels of
maintenance, including crew repairs and plays cannibalization and
inventory. Differentiates between Mission and Flight essential components,
and not all subsystems need to be operating during full time of mission.
Simulation is up to 400 days.

INPUT:

a Failure rates
* Repair times
* Manpower
* Equipment
* Scenario: Mission profiles, Scheduled Maintenance Events, Surge

Periods.
# Raw data

OUTPUT:

* Time sequenced account of failures, repairs, etc. Summary of
failures, repairs, replacement parts, time etc

* Mission Reliability Availability

MODEL LIMITATIONS:

* Does not assess vulnerability. Combat damage per mission is input
as probability

* Four different type aircraft can be played. Up to 200 aircraft can
be played

* Aircraft are considered as set of independent subsystems and
components that suffer failures and require maintenance

HARDWARE:

IBM 360
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SOFTWARE:

* FORTRAN program. Users Manual.

TIME REQUIREMENTS:

Preparation: Dependent on availability of input - a day to months
Play: Dependent on number of aircraft, length of time being

simulated, and amount of output requested. Time from
start to output printout - one hour to ten hours.

Analysis: Dependent on level of analysis and amount of
sensitivity. One hour to many days. Additional analysis
programs may be written on output to shorten analysis
time.

SECURITY CLASSIFICATION: UNCLASSIFIED

USERS:

@ Development Systems Analysis Division
Plans and Analysis Directorate
Product Assurance Directorate
AVRADCOM
St Louis, MO

* Army Air Mobility R&D Laboratory
Ft Eustis, VA 23604
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TITLE: ARTBASS - Army training Battle Simulator System

PROPONENT: Combined Arms Training Development Activity,
Fort Leavenworth, Kansas

DEVELOPER: Combined Arms Training Development Activity

PURPOSE: Through use of a real time battle simulation and a computer
graphics display system a battalion commander and staff may be exercised
in the command and control realities that will be encountered on the
modern integrated battlefield. Permits battalion commander to observe
and evaluate ability of his staff to respond to input normally received
from subordinate units on a tactical situation. Allows for alternate
courses of action to be exercised and evaluated for effectiveness.

GENERAL DESCRIPTION: Lanchester theory used to drive weapons effects,
unit attrition, expected values used to determine unit movement, equip-
ment performance curve fit for determining levels of suppression
probability theory in line of sight, maintenance factions, etc.

INPUT:

o Order of battle
o Firing rates
o Kill probabilities
o Mobility
o Terrain and weather
o Specific unit order
o Firing commands

OUTPUT:

o Sides display of unit locations and battlefield
control information

o Real-time CRT output reports of unit battlefield
activity

o Summary listings over time describing unit status

HARDWARE: Perkin Elmer

SOFTWARE :

o Programming Language: FTN, some assembler
o Documentation: Pending
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TIME REQUIREMENTS: Pending

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Under development

USERS: BSD (under development)

POINT OF CONTACT: Herb Westmorland
Combined Arms Training Development Activity
Fort Leavenworth, Kansas
AUTOVON 684-4528

MISCELLANEOUS: Nuclear chemical package and logistic play

KEYWORD LISTING: Computerized, Analytical, Damage assessment,
Tactical, Real-time, BN Command and Control Trainer
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TITLE: Army Small Arms Requiremnents Study rASARS) 11 Battle Mode,

PROPONENT: US Army Infantry SchooI

DEVELOPER: US Army Combat levelopments Commari, Systems Analysis Group

PURPOSE: The model was de,:igned to serve as an operAtions research tool for
evaluating the comparative J-Ffectlveness and utility of small arms (pistols,
rifles, automatic rifles, machineguns, and grt-ade laun:11ers) aid various
org ,izations, operational concepts, aid tactics of weapon emDo;)yment in an
operational context.

G ENERA DESCRIPTION: ASARS ,s a two-sided Monte Carlo simulation of
dismou,,ted combat between iess than company sized units. ASARS represents a
substantia portion of tone factors involved in, or impacting on small
infantry unit combat, Movement paths of the units are generated dynamically
within the model to reflect leaders' perception of current battle
conaitions. The dismounted forces can be supported with artillery and
mortar fires. Antipersonnel minefields are represented with options to
breach, traverse, or bypass. Vehicles and direct fire weapons larger than
grenade launchers are not represented. Terrain evaluations are specified at
2.5 meter intervals from map-based digitized tapes. Each of up to 150

sok-iers is individually represented in up to 20 separate units. Each
exposed man is individually assessed for weapon effects from individual
bullets or flechettes and from fragments from each exploding munition.
Probability of incapacitation is computed for each body part hit. These
probahilities are translated into inability of the man to observe, move,
fire, or fire and move. Suppressive effects of hits and misses are also
represented.

INPUT:

* Direct and indirect fire weapons performance characteristics
* Force structure data
* Movemen* subobjectives, phaselines, and formations
* Terrain and vegetation

(OUllT:

* Cmputer printouts showing Red and Blue losses, ammo expenditures,
movement, suppression and related measures over time.

9 Printouts of individual soldier conditions over time.

',0; IiMITATIONS:

* Materiel systems not played.
e C9R not played.



HARDWARE:

* CDC 6000 or 7000 series computer

SOFTWARE:

* Programing language: FORTRAN IV

STAFF:

* 2 manmonths for input preparation;
@ 2-3 manmonths for test and production runs;
* 1 manmonth for data analysis

TIME REQUIREMENTS:

* 10 minutes of CPU time per replication on a CDC 7600 computer

SECURITY CLASSIFICATION: Program UNCLASSIFIED; data base classified
CONFIDENTIAL

FREQUENCY OF USE: Several months per year

USERS: US Army Infantry School/Directorate of Combat Developments

POINTS OF CONTACT: Jody Shirley
Commandant, US Army Infantry School
ATTN: ATSH-CD-CSO-OR
Ft Benning, GA 31905
AUTOVON: 835-1989
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A.'.i- W A. g tens Moedc2

0FiXNT )1: Naval Operatioos, OP-96

JL ELOPEk: *'l;nning Analysis Group, A,-i ied Physics Laboraltwirv,
i .ohns Hopkins, University

PURPOSE ASWA-, 1v a (cui.;..teriz't., a J yiical mode. designec to
SjutEsearch, 1Lcali,7-;' or, truKn o ttack and reattack by a

s i nle craft L .ginst a i r!9! e subioar-ne. The primary focus of
concerti is ISW rnis,icns sich as 'tOS,n,),mng Jatum, harrier, and
-%rec':Ing. in additioii, :L jddreSSeS the problem of dcvelolnirij
optimum ikcabzationr tactics for aircraft.

(ENhiAl- )SCRIPTION: ASv.AS is -,two-sided, stochastic model involvinq
air a:1T~he.~ crinsiders ari iidividutal aircracft v(ersus
di single r.Dnr-ie. Sonobuoys are coilsiderea units, and the mode!
Laii hiandle up to 31 of those. Simulated timio is treatc on. at. o;;en-t
store Lasis. Approxiimiatelv 3 hours cf 1'attle arc simulite6 inI
second. The '-rlmdry solution technique ,s kinematic, with~ proibabl-
l s~jc evcnt assessment.

INPUT: AINSW s ce na r io

OUTPUT :

o -,vent-by-Event hi story
o Statistical analysis

MQPFL L IMITAIONS:

o No convergence zone capabilities
o One aircraft and one submarine per replication

IMaximum of 31 sonobuoys

HARDWAY L.

o COnivuter: IBM 7090/1094
J Uperiting System: FORTRAN Monitor System
- Minimum Storage Required: 70K octal

SO fTWARE:

o i-rogramnminq Ldanquage: FAP (FORTRAN Asseinbly Proyrami)
o cucumcntat ior): "ASW Air Systemr, Model (ASWAb) * PAG No.

lh,-b8, OM 33bU
o ]he above represents complete user's and technical documentation
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TIME REQUIREMENTS:

o I week to prepare input (1 man-week)
o Approxiiately .03 seconds CPU time per model cycle (approxi-

mately 3 minutes run time per 100 replications)
o 2 weeks to analyze and evaluate results

SECURITY CLASSIFICATION: CONFIDVNTIAL

FREQUENCY OF USE: Annually

USERS: Strategic Analysis Support Group, OP-96

POINT OF CONTACT: Assessment Division
Johns Hopkins Applied Physics Laboratory
Johns Hopkins Road
Laurel, Maryland 20810
Telephone: 953-7100, Ext. 7311

MISCELLANEOUS: ASWAS supplied inputs to ASGRAM in the form of tactical
effectiveness of various units; probabilities of detection and probabi-
lities of kill. ASWAS was also used in studying helo detection
capabilities within towed array uncertainty areas.

KEYWORD LISTING: Analytical Model; Limited War; Damage Assessment/Weap-
ons Effectiveness; Air Forces; Sea Forces; Computerized; Two-Sided;
Stochastic; Event Store
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TI.J: Area Threat Engagement Model (ATEM)

PVRIONEN-T; Wright-Pattcmton AFS OHl

DEV~J1ONR: Applications Research Corporation, Dayton OH

PURPOSL: The ATEM i;odel Simulates tee many-on-; ;ny penetratom/air defense inter-
-atT5K irist ooteriiiine cfiensive andj~efensive weapon system assijnrnents. ATE," co *sists

of two primary modules, RADAR dndC

GENERAL DL§.CRIPTW:

RADAR-MODULE:

a. AT M simulates 6 flight of vehicles penetrating through an ADS netlwork, solves
the radar e_,jat'ons at , cn rirfar site and penetrator location, and ceterrnines
signal-ti> nrie ' 1) a, J rati, tline histories. If jami- is not present, a detection
flat, is s>et whf !,he S/N m~eets a pre-deterr'ined tocesholo. rur jiiaminq sit,.1at i ns ,
event fias,s are ;et on the b-;is ol J/5, ra .r-target rar --- burn-throucqn or strobe
evt -.,s who- a :, i yjen J/5 tfiresr'olId is exceeoed . w'hen a range flag is set, the JS ratio,
range and range ite on all targets 0r1f oppyrtni .. within a 7o)ne of influence ci the radar
site would he flaqged rnr input into the C module A.-~ ir 'he case of jamiio, indivirouai
beams of multi-beam radars, such as height ir"~~d ii ' ear . va'ni ng racdars, r
sele Led oi the basis of the lowest J/l ratio.

b. T ,e flight path of the penetrators thru the ADS ne,,orK. is generated from the
init ial x, y, and z -oordinates of the aircraft, anguslar heac'Anq and velocity. Aircraft

v tissimulated point-to-point with 'velocity aiijustmenls for proper airc'-aft
adl twe at the chc9. points. Coordinates turns and pitch maneuvers ar-- imip'c'ented

ta t),!t antenna -atterns and cross-section functions rotate with the aircraft. All
aircre" maneuvers are presently pre-programmed.

For each ADS in the network, the range from the aircraft to the site is compute,].
A che k' s ade to ensure that the aircraft altitude is sufficient so that the aircraft
'5 viv above the horizon. A test is also made to dtermine whether o- not tne eleva-
tion _ is greater than the terrair, masking angle at the radar site. In adda.tion, the
elevatioi 31 must also be within the field of view of the radar. Provisions are bcing
.-,ade to include -:ltipath effects.

C Three di.ensinjal jairer and rada.- antenna patterns and radte" ross-ection lookup
taMl aire presently employed. To increase computational sp-,eed, :iieth-; atiral tn. 'ACT approx-

".'ions ctr) replace lookup tables.

P. Jaiirg, effects in the radar receevrs afe additive with apprcri'a adjustment
foi on-tenna pa3tterns aind rancie Janeiinq options inc lude noise, reea te'-s, saturat ",,n
ei( trorflr .Aryet-. cirytc -1(,ctronic targets and range rings. 6ien the .netrator JMY
recuiver is utilized, .:'w'wrs are activated basitO upon r, dar circums'A-, - s ' e cd-crim-
inatior logic eng loyeo in the jamming receiver. First, the radar -ingrals .2 no Jarl ino
receiver :,i'A nxced d minimum detectable signa! test. The str.".,.,st rectivPe rao,, .1 -
are then o., mqed. Jammning assignments against radars will L'' w: n iny i' !' - ai:" , "r

a tec it 1,hei adar's operat ing frequoncy and certa in r) iscrimi n 1 in _ri teiTns ire mei&
Disicrimir al.!in options that will be available inclu>le: radar : PT, radar, t>_, (ioo example,
TWS, f-n ciRaster-Scan, Conti nuous -Scan) ia p:.arization. Attrivt'A' i'- issoc, ated
W'B, i'.an rticjla3r ra!r ,ite. The jarmier ",i, be of a t.'pc miat hucoi es !.: c ',AC

i ni ted .Whe'n the) PRF count dgainst jammed "adir sites e-c,ds a precetern' 1 it, no
additir ridi radar sites are assigned to that jaurer.



f. ATEM is currently coded to simultaneously handlc 128 radar sites and 16 penetrator

vehicle!. The number of site/penetrator combinations can be increased by changing a
dimensi:n statement to a level commensurate with computer storage capacity and available
processing time.

g. The radar module carries the simulation to the point where the penetration
vehicles appear on the various radar screens above detection/situation thresholds.

C3 MODULE

a. The C3 (Command, Control and Communications) module simulates the communication
links and nodes processing elements in the air defense net, and mode s the transmission
and delay times associated with processing target data through the C" net. The process
begins with the radar outstations reporting information through the air defense network.
In the model, transmission paths, system delays, filtering processes, development of
tracks, plotting, and assignments are simulations of actual system processes, based upon
most current data. Radar o-itstations, censisting of Early Warning and Acquisition radars,
report target information to appropriate Filter Centers. At the Filter Center, the data
Is processed and analyzed to develop raw penetrator track information based upon
velocity-time criteria and multiple correlations from various outstations. Track data is
transmitted to the appropriate air situation center for track data refinement. This
information is passed to the weapon operations center wnere the flight path of the pene-
trator vehicles are predicted and assignments made to the appropriate weapon control
center.

b. The C3 module is programmed to represent the air defense system zones nodes and
links, delays, and limitations. Virtually all C3 system specifications are fcratted in
input parameter files, so that the module may be readily updated to represent different
air defense network arrays.

c. The C3 module is used to model either hard kills associated with defense suppres-
sion or soft kills as with electronic warfare. If targeting information is denied in the
network through interruption, alternate message path and appropriate satuation effects
and delays are included. The model can simulate a C" system degraded to the point of
autonomous operation for evaluation purposes. All appropriate vehicles and multi-netted
air defense situation are present, including false crossings and ADS assignments maoe
on the basis of those situations.
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,,j j H ITATIONS: in ATLAS, the battle assessents are primarily
dependev, c:7Ceratios of the opposing forces computed from firepower
scores j:?S,. Index of Combat Effectiveness (ICE) values are
modified uy casa.-ies or lack of supplies to form a net ICE. At the
present state of gaming, weapon firepower effects are assumed to be
linearly additive with no enhancement (or degradation) for training,
morale, combined arms, and command and control.

HARDWARE:

o Computer: UNIVAC 1100 series
o Operating System: UNIVAC 1100 Operating System
o Minimum Storage Required: s3K words
o Peripheral Equipment: Mass storage devices

SOFTWARE:

o Programming Language: ASCII FORTRAN
o Documientation (DTIC Numbers):

- "Computerized Quick.game" RAC-TP-266 (AD 381 510), ATLAS:
A Tactical, Logistical and Air Simulation: RAC-TP 338
(AD 8bO 35b)

- SHAPE TM 24Z
- NMCC CSM *M 91-b9
- Modifications to ATLAS (ATLAS-M), CAA-TP-74-3, July 1974

TIME REQUIRLMLNTS:

o 2-4 months to acquire base data, depending on Service responses
o 1 man-month to structure data in model input format
o 20 minutes conputer time for 180 day game on UNIVAC 1100/82

SECURITY CLASSIIICATION: UNCLASSIFIED

FREQUENCY OF USE: Support for 3 or 4 studies per year

USL<S: US Army Concepts Analysis Agency and COMUSKUREA

POINI OF CONTACT. UNIVAC version - Ms. P.M. Fleming
US Army Concepts Analysis Agency (CSCA-MCM)
8120 Woodmont Avenue, Bethesda, MD 20814
Telephone: (202) 295-0529

MISCELLANEOUS:

o The user has the option of linking up to the FASTALS model in
Lihe FOREWON planning system.

o ATLAS is an improved version of the original Research Analysis
Corporaltion (RAC) ComputeriTed Quickamie.

KEYWORD LISTING: Analytical Model; Limited War, Logistics, Land
Torc-es, Air Fomrces, Computerized, Two-Sided, Deterministic, Time
Step
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TITLE: ATR - Air Transport of Radiation

PROPONENT: Defense Nuclear Agency (NATD)

DEVELPER: Science Applications, Inc.

PURPOSE: The ATR code provides detailed descriptions of the free-
field nuclear environments for all burst-target configurations in the
atmosphere. The code utilizes field free input commands and performs
a typical calculation in less than a computational second.

GENERAL DESCRIPTION: The ATR code contains parametric models of a
comprehensive data base of air transport calculations performed by
discrete ordinates techniques. The data base was generated for
neutrons, secondary gamma rays, prompt gamma rays, and x-rays as a
function of source energy, range, detector energy, and angle to a
distance of 550 gm/cm2 of infinite homogeneous air. Results at all
configurations of distance and density are obtained by integral mass
scaling upon these infinite, homogeneous air results. Effects of the
interface between air and ground and of non-uniform air density at
high altitudes are treated as perturbation corrections.

INPUT: All input utilizes a field free nmemonic command structure.

o Burst-target configuration
o Source spectra and weapon yield (internal sources are

available if desired)
o Output specifications

OUTPUT: All at user option with a full complement of units (km, kft,
i-es. gms/cm2, cal/cm2, etc.).

o Full energy angular dependent

fluence energy fluence
current energy current
dose (several internal dose responses plus user specified)

o Several convenient summary printout options

o Constraint calculation (finds the range for a given dose)

HARDWARE:

o Operational on UNIVAC 1108, CDC 7600/6600, IBM 360/91,
GE 63b, Dec 10

o Uses no external storage devices
o Requires approximately 60K
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SOFTWARE:

o FORTRAN IV
o "Users Guide to Version 2 of ATR (Air Transport of Radiation),"

L. Huszar, L. Nesseler, W. Woolson, DNA 3144Z (SAI-73-534-LJ),
April 1973.

TIME REQUIREMENTS:

o Less than 1 man-hour to define problem in ATR command
structure

o Less than I second computational time on UNIVAC 1108 for
typical problems

o Data formatted for easy interpretation

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Used at several installations on a day-to-day
basis.

USERS: (Representative list)

o Ballistics Research Lab (BRL)
o Defense Nuclear Agency (DNA)
o Army Nuclear Agency (ANA)
o Air Force Weapons Lab (AFWL)
o Science Applications, Inc. (SAI)

POINT OF CONTACT: Dr. William A. Woolson
Science Aplications, Inc.
1200 ;-rospect Street, P. 0. Box 2351
La Jolla, California 92037
Telephone: 714/459-0211

KEYWORD LISTING: Radiation transport; secondary gamma-ray; x-ray;
atmosphere; computerized; neutron; prompt gamma-ray; dose; fluence.
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TILE: Automated Flagging of ELINT for Electronic Warfare (EW) (EW Flagging)

PR(PONENT: EW Flagging Division, AFEWC/EWF

DEVELOPFR: EW Flagging Division, AFEWC/EWF

PURPOSE: To automatically examine near real time ELINT and test that data against
spif-i-fc EW system logic and limits to determine whether a proper reaction should occur
in the case of a radar warning receiver (RWR) or an effective countering capability is
present in the case of electronic countermeasures equipment (jammers).

GENERAL DESCRIPTION: The EW Flagging Program is part of the routine processing flow for
ELINT reports at selected major ELINT processing centers.

a. The program consists of three major sections:

(1) The first section is a parametric decoder which extracts the technical para-
meters of each ELINT intercept from the complex format. The data Is then readily available
for use by the second section.

(2) The second section consists of individual modules. Each module represents
a specific EW system; e.g., AN/ALR-46(V)3, AN/ALQ-llg. In this section, each ELINT
intercept is screened against each equipment module. All or any combination of modules
can be run without interrupting the processing flow. Each intercept which causes an
improper response in an EW system is "flagged" as an exception.

(3) The third section compiles these exceptions. The product is a list of
exceptions - the ELINT intercepts and a short statement as to why the intercept was
flagged and by what equipment.

b. The following EW equipment has been modeled and is Included In the program:

(1) AN/ALR-46(V)3 (4) AN/ALQ-162 (US Navy)

(2) AN/ALR-46(V)4 (5) AN/ALR-56

(3) AN/ALQ-119 (6) AN/ALQ-135

INPUT: ELINT reports in a data automated format; normally on magnetic disk or tape

OUTPUT: Screened ELINT intercepts; normally on magnetic tape or disc and then
AUTODIN messages or punched cards

MODEL LIMITATIONS: One-on-one screening: screening one signal against one system
at a time. The model cannot correlate signals to provide
ambiguity resolution.

The modules are designed to operate on formatted ELINT data and are
not simulations.

The modules are only as current as the equipment Information from
which it is designed. Modules are updated as new information is
received.
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HARDARE:

Computer: UNIVAC 418-1I1; IBM 370; Honeywell 6000

Operating System: RTOS, OS, GCOS

Minimum Storage Requirement: Variable

Peripheral Equipment: Mass storage (drum or disk), printer

SOFTWARE:

Program Language: COBOL

Documentation: Available upon request

71ME REQUIREMENTS:

Time to structure input data - not applicable

CPU time - variable. based on input volume

Analysis time - variable, based on input volume

SECURITY CLASSIFICATION: SECRET NOFORN

FREQUENCY OF USE: As required

USERS: ELINT Processing Centers and AFEWC

POINT OF CONTACT: AFEWC/EWF
Lt Col Christensen
San Antonio, TX 78243
Telephone: 512/925-2021/AUTOVON: 945-2021

COMMENTS: This is not a general purpose capabilities analysis program for multiple users.
Wlii specific, highly structureJ input and a detailed output for a limited audience.
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TITLE: AVAP - Airlift Vehicle Allocation Program

PROPONENT: HQ USAF/SAGM

DEVELOPER: General Research Corporation (GRC)

PURPOSE: The purpose of AVAP is to simulate daily intratheater airlift
demand and allocate airlift resources to' atisfy that demand.

GENERAL DESCRIPTION: The deterministic computer model allocates
airlift resources until daily airlift demands are satisfied. It then
returns all aircraft to home station. It has two modes - fixed fleet
and force sizing. The fixed fleet mode determines the amount of cargo
airlifted for a given force size. The force sizing mode determines how
many additional aircraft are required to satisfy the demand. The model
considers a limited scale one day demand.

INPUTS:

o Aircraft descriptions
o Airbase definitions
o Initial aircraft beddown locations
o Augmentatior plans
o Airlift demand

OUTPUTS:

o Cruise tables
o Takeoff and landing limits
o Demand after allocation steps
o Suninary reports
o Flight plans
o Diagnostic messages

MODEL LIMITATIONS:

o The model does not consider reliability, manintenance, or
cost criteria in selection of fleet, nor does it consider
base scheduling problems, differing cargo types, or changing
weather conditions

o There are also no multiple destination missions
o The maximum range on any leg is 2,500 nautical niles
o There can be up to 500 demands, 200 bases, and 500 total

aircraft of 5 types
o ihere can be 20 types of cargo

HARDWARE:

o Type Computer: Honeywell 6180
o Operating System: Multics
o Minimum Storage Requirements: 54K
o Peripheral Equipment: DOS
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SOFTWARE:

o Programming Language: FORTRAN
o Documenttion:

- Airlift Vehicle Allocation
- Program - Final Report, Vol I and II (BCS-40100-1

and BCS-40100-2)
- The Strategic and Tactical Airlift System (STAS)

Final Report - 1024-01-9CR (GRC)

TIME REQUIREMENTS: Unknown (less than 20 minutes on G-635)

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: This model is not currently in use by AF/SAGM. The
source code is being maintained on type, but the model is not being
maintained in an executable form. An advanced intratheater simulation
model is currently being developed by HQ MAC, Scott AFB, ILL.

USER: AF/SAGM

POINT OF CONTACT: USAF/SAGM
The Pentagon
Washington, D.C. 20330
Telephone (202) 694-8155
AUTOVON 224-8155
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TITLE: BALFRAM - Balanced Force Requirements Analysis Methodology

PROPONENT: Commander-in-Chief, Pacific

DEVELOPER: SRI International

PURPOSE: BALFRAM is a computerized, limited war, theater-level model
used as an analytical tool in support of force planning decisions.
Model is compiler-like in structure; user selects nature of problem
to be addressed and level of aggregation. Most commonly used in
brigade or division-level scenario. This model is also concerned
with naval battles involving carrier battle groups, air-to-surface
misile carrying aircraft and ASW.

GENERAL DESCRIPTION: BALFRAM is a two-sided, mixed model involving
land, air, sea, and paramilitary forces. This model was primarily
designed for the division force equivalent level with a manipulation
range of company to Army group. Level of model exercise is theater-
level with a possible manipulation range of company fire-fight to
theater-level conflict. Treatment of simulated time is time-step
and ratio of game time to real time is user determined (not fixed;
function of complexity of problem). Primary solution techniques
used are Lanchester square, linear and mixed differential, plus ten
other user-selected formulations of attrition.

INPUT:

o Geography specifying battle nodes and distances
o Orders of battle
o Indices of Combat Effectiveness, Lanchester attrition

coefficients
o Mobility of forces, other typical force characteristics,

i.e., "breakpoints"
o Contingency logic
o Logistics

OUTPUT:

o Computer printout of surviving forces
o Movement of FEBA
o Multi-dimensional matrices of outputs as a function of

parametric variations of inputs.
o Output statistics such as mean and standard deviations as a

function of randomization of inputs

MODEL LIMITATIONS:

o Reconstitution of withdrawn or defeated units not possible
o Limited number of geographical modes (89), logistics pipe

lines (3), combat units (120), FEBA traces (3)
o Linear degradation of force effectiveness as a function of

logistics denial
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HARDWARE:

o Computer: Honeywell 6060, CDC 6400
o Operating System: GECOS (Honeywell), KRONOS (CDC)
o Minimum Storage Required: 55K
o Peripheral Equipment: Printer

SOFTWARE:

o Programming Language: FORTRAN-like input language; model
itself in FORTRAN

o Documentation:
- Users Manual (updated)
- Program Maintendnce Manual (updated)
- Seminar Guide (updated)

o Both User and Technical documentation complete

TIME REQUIREMENTS:

o 2 weeks to acquire base data
o 2 weeks to structure data in model input format
o Several seconds to several hours CPU time per model cycle, as

a function of the complexity of the problem being modeled
o 1 week to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

POINT OF CONTACT: Research and Analysis Office
CINCPAC, Box i3
Camp Smith, Hawaii 96861

FREQUENCY OF USE: 1-2 times per year

USERS:

o Principal: CINCPAC, PACAF
o Other: Japan Self-Defense Forces (JSDF)

Republic of China
Korea (USFK)
Headquarters USMC

MISCELLANEOUS: BALFRAM model supersedes FRAM (Force Requirements
Analysis Model). Tnis model differs from the traditional "black-box"
or "hard-wire" model in that the user literally constructs his own
model with elements provided by the methodology.

KEYWORD LISTING: Analytical; Limited War, Land, Air- Sea,
Paramilitary, Computerized; Two-Sided, Mixed, Time Step
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TITLE: Barrier Air Defense Model

PROPONENT: Deputy Under Secretary of Defense for Research and
Engineering (Tactical Warfare Programs)

DEVELOPER: Institute for Defense Analysis

PURPOSE: The Barrier Air Defense Model is a computerized, general
war, analytical model. It evaluates engagements between offensive
bombers and defensive barrier resources (interceptors, AEW aircraft,
ground radars), The model analyzes the effectiveness of antiair
defensive barriers maintained by land-based and/or sea-based inter-
ceptors, CAP, AEW aircraft, and ground radars, against offensive
bomber forces containing passive penetrators and AES aircraft chasers.

GENERAL DESCRIPTION: The Barrier Air Defense Model is a two-sided,
deterministic model involving air forces. The model was designed to
operate on the level of multi-wave bomber attack (bombers in groups)
versus waves of interceptors; it can be manipulated to treat all
resources as,.individual aircraft.

INPUT:

o Offensive Forces
- Number
- Composition
- Deployment
- Tactics of bomber groups

o Defensive Forces
- AEW/Ground Radar
-- Types
-- Locations
-- Tactics
-- Vulnerabilities

- Bases
-- Locations
-- Launch Capabilities
-- Vulnerabilities

- Interceptors
-- Locations
-- Performance Characteristics
-- Detection and weapon system capabilties

OUTPUT:

o Computer printout giving engagement history and outcome
o Can control level of detail of engagement summary

MODEL LIMITATIONS:

o No communications jamming
o Limited ECM
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HARDWARE:

o Computer: CDC 6400
o Minimum Storage Required: 64K words
o Peripheral Equipment: Disk

SOFTWARE:

o Programminng Language: FORTRAN
o Documentation: Appendix E, IDA Report R-241, "Worldwide

Air Defense of Sea Lines of Communications (10)," October,
1978, SECRET

o User's and Programmer's manuals not yet complete

TIME REQUIREMENTS:

o 1 month required to acquire data base
o 1 man-month required to structure data in model input format
o CPU time is 2 minutes per engagement evaluation
o 1 month required to analyze results

SECURITY CLASSIFICATION: UNCLASSIFIED

USERS: IDA

POINT OF CONTACT: Dr. Ray Jakobovits
Institute for Defense Analyses
400 Army-Navy Drive
Arlington, VA 22202

KEYWORD LISTING: Analytical; General War; Air; Computerized;
Two-sided; Deterministic; Time Step
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TITLE: Basketball Court II

PROPONENT: AFEWC/SATB

DEVELOPER: AFEWC/SATB

PURPOSE: To evaluate the effective transmission range of a transmitter ,, the presence
of-j3amming.

GENERAL DESCRIPTION: This program uses the free space loss form of the one way beacon
equation to e uate the effective center and radius of coverage for a transmitLer in the
presence of jamming

INPUTS:

Parametric data for the jammer and transmitter(s)

Scenario data for the jammer and transmitter(s)

All data entered via keyboard initially. Subsequent runs may use data
previously entered

OUTPUT:

Hard Copy Unit Output: Graphical representation of scenario, and tabular
data listing

MODEL LIMITATIONS: This is a small, fast model which considers only an isotropic radiator
n free space7loss.

a. No consideration Is given to:

Atmospheric losses due to troproducting or scatter, defraction, or spectral
absorption

Ground losses as functions of dielectric constant, conductivity, snow/ice,
foliage, or tropospheric meterological phenomenon

Terrain masking due to hills and valleys

b. This program has no provisions for map outlines (coat lines, rivers, political
boundaries, etcetera) and all computations assume input units as specified in program.

HARDWARE:

Computer: TEKTRONIX 405X series

Minimum Storage Requirement: 8,000 Bytes of "Core"

Peripheral Equipment: Hard Copy Unit, X-Y Plotter (Optional)

SOFTWARE:

Programming Language: TEKTRONIX BASIC

TIME REQUIREMENTS: Normal run time is about 60 seconds.
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SECURITY CLASSIFICATION: This program is (1CLASSIFIED

FREQUENCY OF USE: As required

USERS: AFEWC/SATB

POINT OF CONTACT: AFEWC/SATB
Capt Louis P. Kelley
San Antonio, TX 78243
Telephone: 512/925-2427/AUTOVON: 945-2427

COMMENTS: The absence of atmospheric and ground loss considerations along with a smooth
spher1cal earth provides a simplistic evaluation which is easy to interpret. This type
of modeling has been and is extensively used by AFEWC.
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TITLE: bATLE - Brief Adversary Threat Loss Estimator

PROPONENT: Naval Surface Weapons Center, White Oak, Code G42

DEVELOPER: Sandia Laboratories

PURPOSE: BATLE was developed as an analysis tool to estimate the
force losses where engagements between guards and adversaries occur in
defense of a facility.

GENERAL DESCRIPTION: BATLE is a model which allows the user to select
various armaments, arrival times, reload times, etc., in order to
assess the results of 'a small-scale engagement between two hostile
forces. The results include status reports, probability distribution,
and steaed -state results.

!NPUT:

o Force size
o Weapon type
o Posture
o Delaying tactics
o Proficiency
o Defense/assault
o Range
o Illumination

OUTPUT:

o Summary
o Termination results
o Status reports
o Probability distributions
o Time history

MODEL LIMITATIONS: Small-forces only

HARDWARE:

o Computer: PE 3220, 7/32
o Operatiny System: OS 32/MT
o Minimum Storage: 250 KB
o Peripheral Equipment: Graphics terminal

SOFTWARE:

o Language: FORTRAN VII
o Documentation: User's/Programmer's Manual

TIME REQUIREMENTS:

o 15-25 minutes to set up model depending on complexity
o 1-3 minutes to run
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SECURITY CLASSIFICATION: UNCLASSIFIED

POINT OF CONTACT: Mr. Ed Jacques
NSWC/642
White Oak
Silver Spring, MD 20910
Telephone: (202) 394-2396

KEYWORD LISTING: Engagement Model
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TITLE: BATTLE - Battalion Analyzer and Tactical Trainer for Local

Engagements

PROPONENT: US Army TRADOC Systems Analysis Activity (TRASANA)

DEVELOPER: USA TRADOC Systems Analysis Activity

PURPOSE: BATTLE is a computer assisted "General War" battalion task
force model used for training, as an analytical tool for development
or evaluation of operational and organizational concepts, for evalua-
tion of combat phenomenology not readily addressed b high resolution
comiputer simulations such as CARMONETTE and CASTFOREM, for scenario
development in support of computerized models, and for rapid screening
of dlternatives.

GLNLRAL DESCRIPTION: BATTLE is a stochastic, two sided computer
assisted manual terrain board model capable of resolution simulation
of all of the elements of a US combined arms task force against the
first echelon of a threat motorized or tank division. Resolution is
to the individual soldier. The model is capable of simulating
ECM/ECCM, mines, obscurants, close air support, attack and scout
helicopters, all indirect fire and direct fire systems, logistics and
recovery operations, air defense artillery, and limited NBC play. The
model uses teams of US and Threat players and a team of controllers.
The WANG minicomputer is used to resolve all direct and indirect
firing events, mine engagements, acquisition, and other combat
phenomenology. It also provides a complete coroners report and
dnalytical post-processor.

INPUT:

u Detailed scenario and RED and BLUE operation orders
o Specific RED and BLUE task organization
o Probability of hit and probability of kill given a hit for

all firing systems against all allowable targets for all
ranges and target environments

o Weapon basic load data
o Platform dimensions
o Weapon operational characteristics
o Communications electronics operational characteristics and

performance data
o Trafficability, terrain, visibility, and weather data
o NBC data

OUTPUT:

o Computer printout of a complete time sequenced coroners report
o Killer-victim scoreboard
o Amnunition expenditures
o Specific exchange ratio
o Operational effectiveness ratio
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MODEL LIMITATIONS:

o Limited to 1000 dismounted infantry per side
o Size allowable terrain is limited by the dimensions of the

open area used to house the 1/3000 scale terrain boards
o The model is manpower intensive
o The ratio of real time to game time is approximately 60/1

HARDWARE:

o Type of Computer: WANG 2200 Minicomputer
o Operating System: WANG Basic II
o Peripheral Equipment:

Printer
Punched/mark sense card reader
Triple floppy disk drive
Winchester 10 Mbyte hard disk drive

SOFTWARE:

o Programming Language: WANG Basic II
o Documentation:

Users manual
Programmers manual
Controller manual

TIME REQUIREMENTS:

o 6 weeks to acquire new data
o 2 weeks to incorporate and validate new data
o Approximately 7 days per game with dedicated minicomputer

(dependent upon force size and structure)
o 2 weeks to analyze and evaluate results

SECURITY CLASSIFICATION:

o Model - UNCLASSIFIED
o Data - SECRET

FREQUENCY OF USE: Continuous

POINT OF CONTACT: Director
US Army TRADOC Systems Analysis Activity
ATTN: ATAA-TDD
White Sands Missile Range, NM 88002
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USERS:

o Principal - TRASANA
o Other USAC&GSC

Rand Corporation
USAF Air Ground Operations School
Engineer Studies Group, Ft Belvoir, VA
Naval War College, Newport, RI
USAIS, Ft Benning, GA
USA Admin CTR, Ft Benjamin Harrison, IN
USA V Corps, FRG
USA AVN School, Ft Rucker, AL
Israeli Defense Force

KEYWORD LISTING: BATTLE, Wargame, Computer Assisted, Training,
Analytical, Manual, Terrain Board
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TITLE: BGM - Battalion GroLp Model

PROPONENT: LAl Division, DOAE, West Byfleet, Surrey, England

DEVELOPER: As above

PURPOSE: The BGM is a computer programme designed for the analysis
of conventional warfare at battlegroup level and is used mainly for
t *; assessment of direct fire weapons and their tactical use.

GENERAL DESCRIPTION: It is a deterministic model, usually used to
describe a battle between a Red regiment and a Blue battlegroup.
The smallest units represented are individual direct fire weapons.
The suppressive effects of artillery and air bombardment are also
included. The battle is divided into a number of time zones in
each of which the positions of all weapons are fixed and their rates
of attrition constant. The effects of terrain are taken into
account by using average intervisibility (that is, the proportion
of time on averd(e for which a line of sights exists between two
opposing groups) as d tunction of range. Large scale features like
hillb or ridges need to be taken into account separately by restrict-
ing fire when such features lie between the two groups. A typical
run on an ICL 2900 series computer requires two or three minutes
and uses less than 30 kbytes of store.

INPUT:

c Time zones
o Weapon characteristics (accuracy, lethality, response time)
o Intervisibility as a function of range
o Pinpoint data as a function of range
o Initial deployment, movement of weapons and restrictions

on their arcs of fire
o ORBATs

OUTPUT:

o Ietails of attrition rates in each time zone
o BIreakdown of who killed who for each tine zone and

culIuldtive totals
o Times at hich groups of weapons are eliminated
o Weightcd average kill powers of the two forces, for

use in the TFG, NMC and Campaign Game

MODEL LIMITATIONS:

o Absence of stochastic effects
o Limited ripresentation of Minefields and Barriers

at present

HARDWARL: Nil
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SOFTWARE:

o Model written in FORTRAN and run on :.L -970
o Adequate documentation exists at DOAL

TIME REQUIREMENTS:

o kiiven a scenario, preparation of the data required takes
perhaps half a day

o The attrition caused s examined time zone by time zone
and may cause tactics to be changed for the subsequent
zones. The time required fo- this manual intervention
depends on the computer turn round time but the whole
process should take less than a day. (The model is
not usually run on line')

o Tn a study sevLral hundre d runs may ne done spread
over three months or so

SECURITY CLASSIFICATION:

o Methodology: UNCLASSIFiED
o More detailed descriptirnv 14 RSTRICTED
o Database: Usually UK .r.CRrJ

FREQUENCY OF USE: Continuousi.

USER: LAI and LA2 Divisions, PtA

POINT OF CONTACT: LAI and LA2 6ivisions, DOAE
West Byfleet
Surrey, England
Telephone: Byfle't (09323) 41199

MISCELLANEOUS: Plans exist to incorporate a subroutine describing
the crossing of a minefield in more detail
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TITLE: BGWG - Battlegroup Level War Game

PROPONENT: MA4 Branch, RARDE, Sevenoaks, England

DEVELOPER: As above

PURPOSE: The game is designed for the analysis of conventional
warfare at battlegroup level and is used mainly for the assessment
of direct fire weapons and the generation of methods of tactical use.
The game is manual, with all decision making by the players, with
computer assistance for calculation, assessment of weapon effects,
etc., and record keeping.

GENERAL DESCRIPTION: This is a two-sided game in which most events
are stochastic (e.g., weapon effects, target acquisition) though some
(e.g., vehicle speeds) are deterministic. It works in a time slice of 30
seconds but with a resolution of I second within a slice. The smallest
units represented are individual AFVs, individual ATGW and infantry fire
teams and the game usually examines a battle beteen a Red regiment and a
Blue battlegroup. The ratio of game time to real time varies with the
battle being studied, but it is usually between 1:50 and 1:150. Terrain
is aggregated in 100m squares, but with specific features - buildings,
woods, streams, roads - explicitly represented. The game can be played
in any one of three modes:

1. Closed - with players from outside the BGWG staff playing in side
rooms.
2. Open - with players from outside the BGWG staff playing on the
control table with full view of both sides' pieces, and
3. "Absentee Comnmander" mode - with the Blue appreciation and plan
being prepared by an officer outside the BGWG staff, but the
subsequent gaming being played in the "open mode" with officers of
the BGWG staff playing both Red and Blue.

The last is the mode most often used nowadays.

INPUT:

o Weapon characteristics (accuracy, lethality, response time)
o Acquisition rules
o Movement rules
o ORBATs
o Scenario

OUTPUT: Raw data, with a very limited amount of manual processing.
Facilities also exist for the preparation of target arrays and
certain standard statistics related to exposures. Facilities can
be provided in any series to collect and output data on any specific
subject, appropriate to the level of the game.
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MODEL LIMITATIONS:

o A fairly crude level of command and control is now included
and improvements are planned

o The intervisibility model in use is slow and rather crude
o The model of obscuration used is out of data and needs

bringing up to date

HARDWARE: A three-dimensional terrain model has been used in the
past, but nowadays the model used is usually one of the following,
depending on the purpose and scale of a particular series:

o Specially Orepared, layer-tinted, large scale map
o Large-scale aerial photographs
o Photographic*ly enlarged maps

SOFTWARE: T:ie gaming programs are written in DATABUS and run on
a DATAPOINT &'0. Consideration is being given to changing to
BASIC. Lit 4'% analysis is done as part of the game output, analysis
in detail beia left to the project officers of the projects in
support of W ,:h the game is used.

TIME REQUIREMENTS:

o Ass.;iing that a scenario (provided by the project sponsor)
and the necessary technical data have been provided and the
necessary manual and computer "look-up" tables have been
prepared, the time for one game to be set up (preparation
of operational plans and deployment of pieces on the board)
takes about 3-5 days.

o Preparation of data for a new series may take 3-6 months,
but this is carried out in parallel with the preceding series.

o Play of an individual game takes 2-5 weeks and up to 8 games
constitute a series, but exact timings and numbers depend on
the purpose and detail of the series.

o Detailed analysis of the results is not carried out by the
game staff, but preparation of the output and delivery to
project staff for analysis takes 2-4 weeks depending on
the amount of detailed data collected during a series.

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Continuously

USER: MA4 Branch, RARDE

POINT OF CONTACT: MA4 Branch, RARDE
Fort Halstead
Sevenoaks, Kent, England
Telephone: Knockholt (0959) 32222
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MISCELLANEOUS: A continuous program of game enhancenent arid improvement
is in hand, including in particular:

- Improved computer support of the gaming process, while leaving
as much decisionmaking as possible to the players.

- Improved representation of the terrain used for the
intervisibility calculations in the computer.

- Constant up-dating of data as fresh or more realiable
data becomes available.

The description above is accurate as of 1 November 1981.
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TITLE: BLOCKBUSTER

PROPONENT: Manual and Computer Supported Simulations Division, Battle
Simulation Development Directorate, Combined Arms Training
Developments Activity

DEVELOPER: Same as proponent

PURPOSE: Train company commanders and platoon leaders to plan and
conduct combined arms comibat operations in and around urbanized terrain.
Capabilities of vehicles, weapon systems, and personnel in a MOUT
envi ronmwnt.

GENERAL DESCRIPTION: A three-dimensional, manual battle simulation
system designed for the purpose of conducting leader training in Military
Operations on Urbanized Terrain (MOUT). Players employ miniature vehicles
and dismounted units on a scaled terrain board according to an operations
order and the rules of play. The rules are designed to accurately
simulate the capabilities of vehicles, weapon systems and personnel.
A 6-8 hour exercise will represent approximately 15-30 minutes of
combat.

INPUT:

o Order of Battle
o Terrain and Weather

OUTPUT:

o Combat resolutions are derived from the use of combat results
tables (CRTs) based on weapon/unit employment and random
number generators.

o All reports are based upon these CRTs and are produced in
accordance with units SOPs manually.

MODEL LIMITATIONS: Game time vs real time.

HARDWARE: Three-dimensional terrain board.

SOFTWARE: N/A

TIME REQUIREMENTS:

o 3-5 hours player learning time
o 8 hours playing time per cycle

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: User determined
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USERS: Unknown

POINT OF CONTACT: Commander, Combined Arms Center
ATTN: ATZL-TDD-5i4
Fort Leavenworth, Kansas 66027
AUTOVON 552-3180/3395
Commercial: (913)-684-3180/3395
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TITLE: BLUE MAX - Variable Airspeed Flight Path Generator

PROPONENT: AF/SAGF

DEVELOPER: At/SAGF

PURPOSE: Analysis

GENERAL DESCRIPTION: BLUE MAX is used to generate a variable speed
flight path used in conjuction wth AAA and SAM attrition models in the
study of aircraft survivability. Five types of maneuvers - (1)
navigation, (2) base, (3) roll-in/dive, (4) pull-off, and (5) recovery/
link legs - are included in the model. The methodology is based on the
asuptions that the pilot is able to exercise control of only three variables:
pitch, roll, and power. The rate of change and magnitude of these variables
is a function of the type of maneuver encountered. The model treats the
aircraft as a point miass, solves for the lift, drag, ano thrust to determine
the three orthogonal accelerations in the body axis and then transform them
into an inertial reference. These inertial accelerations are then used to
update the velocity and positon of the aircraft.

INPUT:

o Requirements depend on the type maneuver desired and are
requested by the computer when an appropriate maneuver is designated

o Includes initial altitude, airspeed hea ng, pitch, a/c weight and
drag

o Further inputs will be required for changes in pitch, heading, "G"
power constraints, and time for maneuver

OUTPUT: Computer printout listing a/c position data, speed, heading,
pitch, roll, "G", throttle setting, and AOA.

MODEL LIMITATIONS:

o Requires interactive programing to create flight path in
seqtients with maximum of 20 segments per flight path modeled

o limiced to a/c contained in data base

HARDWARE: Current compatible with MULTICS and IBM computers

SOFTWARE:

o Currently written in FORTRAN

( Documentation: Limited documentation is available in AFSAGF

TIME REQUIREMENTS: Average time to create a single flight profile is
approximately thirty minutes.

SECURITY GLASSIFICATION: UNCLASSIFIED
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FREQUENCY OF USE: Three to five times a month

USERS: AF/SA'F

POINT OF CONTACT: AF/SAGF (Maj Carlton L. Pannell)
The Pentagon
Washington, D.C. 20330
AUTOVON 224-4247
Telephone: (202) 694-4297
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TITLE: BREACH - Battlefield Related Analysis of Concepts and Hardware

PROPONENT: SD&MD, LCWSL, ARRADCOM, Dover, NJ.

DEVELOPER: IITRI, Chicago, IL.

PURPOSE: BREACH is used to perform a variety of analyses ranging from
hardware analysis to operations analysis.

GENERAL DESCRIPTION: BREACH is computer modeling language that is
structured for performance analysis and evaluation of hardware in a
battlefield environment. Rather then a specific model, it provides the
means for modeling a wide variety of hardware with a varying degrees of
resolution in many possible situations. BREACH may be played either as an
interactive war game or as a stand-alone simualtion.

INPUTS:

9 Weapon characteristics
e Ammunition characteristics
* Environmental description
e Combat Organization Data
* Tactics

OUTPUTS:

* User defined including:
@ various leve's of statistics
0 computer plots

MODEL LIMITATIONS:

* Large core required limits interactive plaL .

,IARDWARE:

0 Terrain table may be used to facilitate interactive play

'OFTWARE:

* Model is written in FORTRAN and runs on a CDC 6600.

TIME REQUIREMENTS:

* This depends entirely on the scope of the problem and may range from

1 day to several months.
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SECURITY CLASSIFICATION: Unclassified.

FREQUENCY OF USE: Infrequent.

USERS: SCWSL, LCWSL, ARRADCOM
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TITLE: Brioade and Unit War Game Assisted Command Post Exercise

PROPONENT: War Games Section, Directorate of Land Operational Research
(DLOR), Operational Research and Analysis Establishment (ORAE', Ottawa, Canada

DEVELOPER: As above.

PURPOSE: The game is designed to exercise unit and brigade command posts
dynamically in virtually all operational aspects such as appreciations and
plans, orders, intelligence, fire support coordination, staff duties, radio
procedures, standing operating procedures, etc. and in administrative and
logistic support procedures particularly as they relate to handling and
replacement of personnel and vehicle casualties, replacement on major
natures of ammunition, delivery of mines, etc.

GENERAL DESCRIPTION: This is a manual, closed, two sided game, with split
command levels, conducted in real time (real time/game time ratio 1:1) with
a five-minute game time interval. The for.ce being exercised is a brigade
group, of various compositions, within a divisional framework against a
reinforced Warsaw Pact tank or motor rifle division and other elements of
combined arms army and frontal aviation. In the force being exercised, all
unit command posts and the brigade command post are deployed and
functioning. Lower controllers from each unit are the respective sub-unit
commanders (e.g., company, platoon, detachment, squadron, troop), forward
observation officers, etc., covering all sub units within the brigade. The
control maps used are colour enlarged (1:10,000 or 1:12,000) and the level
of detail is down to troop or platoon sized sub-units and individual equip-
ments such as heavy anti-armor weapons, air defence weapons and helicopters.
Rules, including deterministic and probabilistic, cover these areas:
movement, both administrative and tactical in and out of contact; indirect
fire including high explosive, illumination and smoke; detection; direct fire
from tank guns, anti-tank guided weapons and machine guns; demolitions,
craters and mines including the whole range of obstacle preparation and
reduction, and minefield laying and breaching; air support including fixed
wing reconnaissance and fighter ground attack; air defense; helicopters
including observation, attack and transport operations.

INPUT:

0 Scenarios approved by Mobile Command Headquarters and Director
General Intelligence Services.

9 Organizations and establishments approved by Mobile Command
Headquarters.

* War Game rules, as above, prepared and used by War Games Section
of DLOR.
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OUTPUT:

6 Assessment techniques are designed so that overall realistic
outcomes can be arrived at quickly from which lower control
intelligence and reports can be extracted relevant to the level
of play. The information which lower controllers get, i.e.,
interaction outcomes within the dynamic battle framework, is
that which the sub-unit commander, for example a company
commander, would normally have available to him in actual operations
and from which he would forward situation reports, states returns,
situation assessments, battle'damage, etc. These become the
battle inputs to the exercised unit command posts for subsequent
decisions and orders and also drive the logistics activities.

MODEL LIMITATIONS:

* Cannot be conducted without DLOR War Game staff controllers and
supervising assessors.

& Requires large control room staff.

HARDWARE:

* 1:10,000 or 1:12,000 scale coloured maps for control board.

SOFTWARE:

V At present manual assessments. Detailed logs are maintained
by all lower controllers and command posts. In future it is
planned to integrate computer support for some assessments.

STAFF:

* DLOR War Game Staff of eleven Military officers, four NCOs and
two scientific officers for controllers and supervising assessors.
Three or four lower controllers/per unit being exercised. The
brigade command post and all unit command posts within the brigade
are deployed and operating.

TIME REQUIREMENTS:

* A lead time of about 6 months is required, but not full time work,
commencing with scenario and setting, acquisition of maps, etc.

* Preparation: Preparations by the brigade are as for a normal
command post exercise but with DLOR advice and assistance for
control room set up and in operation.
The formation or unit being exercised obtains/provides the
large scale control room maps and prepares the detailed playing
pieces in accordance with the force organizations.
DLOR prepares/revises war game rules.
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0 Play: The War Game portion of the exercise may last up to 30 hours
of continuous operation.

I Analysis: Analysis is not carried out but a post exercise critique
is conducted immediately following play with the
brigade commander, unit cimmanders, chief controller and
designated other membe,- of the war game staff. The
critique report is forwarded to the headquarters of the
formation or unit being exercised.

SECURITY CLASSIFICATION: Restricted overall. Rules, which remain under
OLOR control, are of various classification.

FREQUZNCY OF USE: On average, one exercise annually.

USERS: Brigades of Mobile Command.
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TITLE: Briqade Level Research War Game

PROPONENT: War Games Section, Directorate of Land Operationo§ Research
(DLOR), Operational Research and Analysis Establishment (ORA[', Ottawa,
Canada.

DEVELOPER: As above

PURPOSE: To study the effectiveness of current and proposed force
structures for the Canadian land forces in a variety of tasks and
environmients. The principal areas of effectiveness focused on are plans,
operations, organizations and equipments.

GENERAL DESCRIPTION: This is a closed, two-sided game with a five-minute
game time interval. Detailed computer simulations are used in some
assessment areas, notably direct fire, helicopter, indirect fire, target
acquisition, fighter ground attack, fixed wing reconnaissance and
electronic warfare, while other assessments are carried out manually. All
record keeping is dcne by computer and most of the quantitative analysis.

The force, or parts thereof being examined, ii origade group size, of
various compositions, within a divisional framework and with additional
resources allocated such as fixed wing aircraft fighter ground attack and
reconnaissance sorties. The opposing force, of various compositions and at
the level appropriate for the phase of war, is drawn from formations and
otner elements of a combined arms army. The level of interaction*fKidown
to platoon/troop level and individual equipments such as heavy, medium and
light anti-armor weapons, air defense weapons, helicopters, bridging
equipment, etc.

INPUT:

* Scenarios approved by the sponsor (e.g., Chief of Land Doctrine and
Operations) and Director General Intelligence Services.

* ORBAT as above with specific equipments and detailed or assumed
technical and performance characteristics.

* DireLt fire computer simulatinn including probabilistic line of
sight, detection, acquisition anJ engagement rules related to
terrain types, tactical status and other relevant conditions.

a Helicopter computer simulation for observation, armed and attack
roles primarily in hover up modr. Run-in attacks and designations
are simulated with manual input of the nurber of helicopter
exposures and randomly selected time (in seconds) of the exposures.
The simulation includes probabilistic five minute interactions
between the helicopter and up to 10 homogeneous groups of similar
items and weapons. The model is critical-event orieiited and uses
probabilistic line-of-sight, detection, acquisition and engagement
rules. The result of each helicopter exposure can be monitored,
if desired, and the simulation stopped when military criteria
have been reached.
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0 Indirect fire computer simulation for up to 10 batteries
firing at up to 10 targets, unit nature and amount of
ammunition, type of target, status, neutralization suppres-
sion and equipmant and personnel casualties being considered.

0 Air Defense versus Fixed Wing computer simulation for
determination of results due to interactions between air
defense weapon sites and aircraft. Each air defense weapon
site is assessed individually and in chronological order.
Results are determined probabilistically including field of
view, line of sight, detection, engagement, and kill.

* Electronic warfare rules, chemical assessment rules, movement
rules, engineer rules, fixed wing air rules and air defence
rules including detailed performance parameters.

OUTPUT:

* Location and status states plus all assessment output data are
inputs to bookkeeping programs from which subsequent outputs
enable reconstruction of all or any part of the war game for
replication or side analysis. From these data, snapshots of
battle areas can be obtained as well as accountability of killer-
victim specific equipments by cause against range and suppres-
sive conditions, and ammunition expenditures by natures.

9 Only the raw data from direct fire and helicopter simulations
which are necessary as inputs to the bookkeeping programs are
transferred. Additional raw data from these simulztions are
used in certain analytical programs.

MODEL LIMITATIONS:

* Inadequate electronic warfare. Slow rate of play. This is
attributable for the need to manually input all location, status
and assessment data for some bookkeeping programs.

HARDWARE:

* 1:10,000 or 1:12,500 scale colour enlarged map. HP 2000 Access
for direct fire and helicopter simulation. A dedicated PDP 11/34
computer for Indirect Fire, FWA and Target acquisition simulations,
and also administratively for all bookkeeping, data storage and
analysis.

SOFTWARE:

* Direct fire and helicopter simulations are in BASIC on HP 2000
Access bookkeeping programs are in FORTRAN. Indirect fire, FWA
and Target acquisition programs are in FLECS.

STAFF:

* Eleven military officers, four NCOs, three scientific officers
and one computer operator. This includes control room, RED
sideroom and BLUE sideroom staff. It is normal for the sponsor
to provide a BLUE force commander.
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TIME REQUIREMENTS:

Preparation: Up to six months lead time is required for sponsor
preparation of scenario, ORBAT, game objectives and
ultimately operational plans. Given these, data base
preparation and loadirg requires two to three weeks,
and deployments two to three days.

Play: Games usually are played to cover from about six hours
to 24 hours of battle dependent upon game objectives.
Real time/game time ratios vary from about 15:1 to 100:1
dependant upon the forces involved and the game
objectives.

Analysis: Approximately three to five months and, in general,
much less.

SECURITY CLASSIFICATION: SECRET overall. Selected modules UNCLASSIFIED.

FREQUENCY OF USE: Continually

USERS: DLOR War Games Section
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TITLE: Brigade Level War Game Assisted Command Post Exercise.

PROPONENT: War Game Section, Directorate of Land Operational Research
(DLOR), Operational Research and Analysis Establishment (ORAE), Ottawa,
Canada.

DEVELOPER: As above.

PURPOSE: The game is designed to train and exercise staff college students
in briyade staff work in a dynamic setting within the divisional battle.

GENERAL DESCRIPTION: This is a manual, closed, two-sided game, conducted in
real time (real time/game time ratio 1:1) with a five-minute game time
intervai. The force being exercised is a brigade group in an assault water
crossing. Two games are run concurrently with all lower controls and brigade
command posts duplicated, but with a single higher control responding as
division headquarters.

Brigade lower controllers represent unit commanding officers and forward
observation officers. DLOR war game controllers carry out the sub-unit
tactics in addition to discharging their controller duties.

Symbology, rules and assessment procedures are as for "Brigade and Unit
War Game Assisted Command Post Exercise."

INPUT:

* Scenario, organizations and establishments prepared by Canadian
Land Forces Command and Staff College (CLFCSC) Kingston.

OUTPUT:

0 Assessment techniques are designed so that overall realistic
outcomes can be arrived at quickly from lower control intelligence
and reports can be extracted relevant to the level of play. The
information which lower controllers get is that which a unit
comnander, e.g.. battalion commander, normally would have available
to him in actual operations and from which he would forward all
operations reports and returns on the command net to the brigade
command post.

MODEL LIMITATIONS:

0 Cannot be conducted without DLOR war game staff controllers and
supervising assessors.

HARDWARE:

* 1:12,500 scale coloured maps fur control board.
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SOFTWARE:

0 Nil.
* Manual assessments.
* Detailed logs are maintained by lower controllers, brigade

command posts and higher controllers.

STAFF:

* OLOR War game staff of element military officers, four NCOs
and one scientific officer as controllers and supervising
assessors.

9 Each brigade lower control cell comprises six student represent-
ing units of the brigade.

* Brigade command posts have all staff positions manned by students.

TIME REQUIREMENTS:

0 Preparation: Given the scenario, preparation of operational
plans by the players and realization of deploy-
ments on the control maps takes I - 2 days. Within
this period DLOR war game staff brief and train
lower controllers and assessors as necessary.

* Play: The war game portion of the exercise usually is
conducted from eight to nine hours.

a Analysis: All detailed logs are retained and analyzed for
staff lessons.

SECURITY CLASSIFICATION: Unclassified overall. Rules, which remain under
DLOR control, are various classifications.

FREQUENCY OF USE: Until 1981 there were two exercises annually. Now game
is in abeyance until CLFCSC decide to reinstitute.

USERS: CLFCSC Kingston.

MISCELLANEOUS:

* Two games are run concurrently in each exercise.
* It is intended that this war game will be mechanized under the

Staff Training Tactical Simulator (STSj project. Project
definition has been completed and DLOR rules and assessment
procedures are being computerized now.
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TITLE: BUILDUP

PROPONENT: Organization of the Joint Chiefs of Staff (J-4)

OLVLLUPLR: General Research Corporation

PURPOSE: The BUILDUP model determines the buildup of commodities
at their destinations after they have traveled through multimodel
transportation networks. It provides the analyst with a tool to
determine the sensitivity of the buildup rate to changes in many
parameters of the transportation system.

GENERAL DESCRTPTION: BUILDUP is a multi-sided, deterministic model
involving land, sea, or air vehicles. The heart of the program is an
algorithm for minimiziny the time to move "packages" through multimodel
trdnsportatio. networks without losing the identity of the package.
This algorithm selects from all feasible routes from the origin to
destination that route which permits the package to arrive at its
destination on the earliest day.

INPUT: Card images from detailed files generated by the Movement
Requirements for Studies and Analysis (M('RSA) file and updated from
RAPIDSIM simulations via processing programs.

o Number of periods being simulated
o Number of vehicle classes
o Onload time
o Offload time
o Speed, in kilometers per day, for each vehicle class

OUTPUT:

o Output is in the form of computer listings reflecting:

(1) The link origin
(2) The link terminal
(3) The mode of the link
(4) The length of the link
(5) The capacity of the link
(6) The time to traverse the link in days
'7) Vehicle limit by class
(8) Speed in kai/day for each vehicle class

IUUL L LIMITATIONS:

0 Mximuml number of links - 1600
o Maximum number of nodes - 450
o Maximum number of modes - 20
o Maximum number of vehicles - 20
o Max iPmum n.imb~r of ddys - 4(
o Malmum number of packages - 900
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HARDWARL:

o Computers: CDC 6400; HIS bO80; IBM 360
o Operating System: SCOPE (CUC); GCOS (HIS); Os (IBM)
o Minimum Storage Required: 35K words (CDC); 55K words (HIS);

250Kbytes (IBM)
o Peripheral Equipment: Tape and disk drive

SOFTWARE:

o Programning Language: FORTRAN
o Docunentation: Users Mdnual, General Research Corporation,

March 1974
o Technical documentation is not available

TIME REQUIREMENTS:

o 10 man-hours to structure input
o 30 minutes CPU time per model cycle
o ,-10 man-duys to analyze results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 100 times per year

USERS:

o Principal: Organization of the Joint Chiefs of Staff (J-4)
o Other: Director, Planning and Evaluation

Studies, Analysis, and Gaming Agency

POINT OF CONTACT: Organization of the Joint Chiefs of Staff
Logistics Directorate (J-4)
Technical Advisor Office
The Pentagon, Washington, DC 20301
Telephone: (20) 697-5464

MISCLLLANEOUS: The BUILDUP model can be proccessed via MULTICS.

KLYWORD LISTING: Analytical Model; Computerized; Transportation;
etermni ni stic
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FiTLE: BVR - Beyond Visudl Range

()PONENT: Aeronautical Systems Division (ASD/XRM) Air Force
ys tems Coiia I d1

DLVELOPER: ASD/XRM

PoRPOSE: There are Lwo types of air-to-air combat. The first is
Visual-Range, or O)ogfight combat. The second is Beyond Visual Range
combat. The latter is becoming increasingly important in the design
of aircratt and air-to-air missile systems. BVR was written in
order to provide ASD/XRM with some analytical capability in this
area.

GLNLRAL DSCRIP[ION: BVR i3 an M on N rndel between two opposing
6'fr-e--f --i-r-a-ft. fime is modeled in terms of events where an event
is the tiring o a 1issihe. Outcomes of events are determined by
drawlng random numbers.

Sd'iPUT :

o Number of aircraft per side
o Probability of kill of each side's missile
o Coordinated or uncoordinated target assignment "Fire-First

Option"
u Number of events per encounter
o Number of encounters to be modeled

PYIUT.

o The detaild output option gives an event-by-event description
of each encounter including:
- Which dircraft fires at which target and whether the shot is

J hit or miss.
- The numbers of RLD and BLUE aircraft that have been destroyed

at the conclusion of each encounter.

u Botn the detailed and non-detailed outputs ive a summary which
include.
- Average numbers of BLUE and RED aircraft hit per encounter
- Standard deviations of BLUE and RED aircraft hit per encounter
- A table conveying how many encounters ended with 1, 2, 3, ... m
aircraft being hit.

L LIMITATIONS:

o No aircraft maneuvering
o Mis iles only
o Ten aircraft per side maximum
o Hits determined randonly, either hit or miss, No "in between"

damage level
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HARDWARL

o operatlnq System: lektronix 4081
o Minimum Storaye Required Storage: under 65K
o Peripteral Equipment: No peripheral equipment needed

SOFTWARE:

o Programming Language: FORTRAN IV
o Documentation: BVR user's manual (Draft) expected date of

publication - Dec 81

TIME REUIREMENTS:

o No data base
o To structure data in model input format one minute
o o analyze output 20 minutes
o Player learning time 10 minute,

SECURITY CLASSIFICATION: UNCLASSIFIED

USERS: ASD/XRM

POINT OF CONTACI: Mr. Gerald T. Bullmaster
ASD/XRM, Bldg 47
Wright-Patterson AFB, OH 45433
Telephone: (513, 255-6261

MISCELLPNEOUS:

o Future enhancements:
- Long and short range missiles
- Aircraft maneuvering
- Aircraft limited in number of missiles
- Missile flyout routine

KEWURU LISTING: Computerized, An lytical; Mont. -Carlo, Air-to-air,
--o d -1-]Range; Simulation
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TITLE: CAI-K - Combat Analysis Model, Korea

;IROPONENT: Coiwander in Chief, Pacific

JLVP-F ,1: Army Materiel Systems Analysis Ajency
Ope.ati ns Analysis Office, Combined Forces Command, Korea
Research and Analysis Division, HQ, CINCPAC

P''RPOSE: The purpose of the model is to permit the study of battalion
and r' gimental-size battles and to determine the effectiveness of
changing force mixes and weapon parameters.

GLNERAL DESCRIPTION: The model is designed to determine the outcome
of battalion-a-nCFregimental size battles but smaller units can be
studied. Each weapon and target are simulated explicitly. Game
time is 8-13 times faster than real t'me. Human players, set up the
battles and the computer program computes the losses on both sides.
Each succeeding battle must be set up by human players, based on the
outcomes of previous battles.

INPUT:

o Size uf the battle urea, usually 3 km by 5 km
o Terrain type, one of three classes reflecting trafficability
o Length, width, and time to penetrate barriers and obstacles
o Quantity and types of weapons on each side
o Defensive position hardness
u Lffective ranges and PKs of weapons against various targets
o Firing rates of weapons
o Speeds of vehicles

I 9JT: Tables showing the following:

o Numbers of each type of weapon surviving )n each side
o Numbers of attacker's weapons killed by each defender weapon

type
o Number of defender weapons killed by each attacker weapon type

FTE LIMITATIONS:

o This model is limited to the study of small unit battles.
o Attrition of artillery and close air support aircraft is not

hindled explicitly by the model but must be taken into account
outside the model.

o Each battle ends when the attacker is stopped or when the
attacker succeeds in making contact with the defender. There
is no ebb and flow of battle. That is, if the defender
suddenly goes on the attack, it is necessary to set up another
battle outside the computer.
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HARDWARE: WANG 2200 with 32K of storage.

SOFTWARE:

o Program Language: BASIC
o Documentation: in draft

TIME REQUIREMENTS:

o To acquire data base varies
o 1-2 weeks to structure data in model input format
o To analyze output varies
o I week for player learning time
o Playing time per cycle varies
o 5 minutes CPU time per cycle

SECURITY CLASSIFICATION: UNCLASSIFIED

POINT OF CONTACT: Research and Analysis Division
CINCPAC, Box 15, J55
Camp H. M. Smi th, HI 96861

FREQULNCY OF USE: As needed

USERS:

o CINCPAC
o Combined Forces Command, Korea

KEYWORD LISTING: Small Unit Battles, Ground Warfare.
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TITLE: CAMMS - Computer Assisted Map Maneuver Simulation

PROPONENT: Manual and Computer Supported Simulations Division,
Battle Simulations Development Directorate, Combined
Arms Training Developments Activity

DEVELOPER: Same as Proponent

PURPOSE: CAMMS is designed to exercise commanders and staffs at battalion
and-brigade level with normal combat support ana combat service support
elements in a simulated non-nuclear, combined arms combat environment
agairst appropriate enemy forces. Command and control, staff coordination
in a simulated combat environment.

GENERAL DESCRIPTION: CAAMS is a computer-assisted, two-sided, mixed,
Tand and sea training, general war model.

INPUT:
o Order of Battle
o Terrain and Weather

OUTPUT:

o Computer printouts stating combat results, consumption rates,
remaining status

o Special logistic or unit status reports available by special
request retreival

MODEL LIMITATIONS: Units played and logistic/admin items tracked lirited
to those which already exist within the data base.

HARDWARE:

o Computer: Time share leasing with General Electric
(Computer Services

o Peripheral Equipment
- TI Silent 700 (Model 745) Data Input/Output

device needed for link-up with hardware
- Phone service to support TI 745s

iuFTWARE: N/A

TIME REQUIREMENTS:

o 8-12 hours player learning time
o Playing time per cycle: As desired

,i.C1IRITY C.ASSIFICATION: UNCLASSIFIED
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FREQUENCY OF USE: 75 times per year

USERS: RC, NG, Active US Anny

POINT OF CONTACT: Commander, USACAC
ATTN: ATZL-TDD-SM
Fort Leavenworth, Kansas 66027
AUTOVON 552-3180/3395
Commercial - (913) 684-3180/3395

MISCELLANEOUS: N/A

KEYWORD LISTING: N/A

124



:--I L. CAM" - Lomputer Assisted Match Program

PROPONENT; US Army Concepts Analysis Agency

jLVELUPLR: US Army Concepts Analysis Agency

PURPOSE: CAMP is used as a tool in force structuring and in movement
requirements andlysis. CAMP interfaces DA force planning files
(Force Accounting System), CAA's Force Analysis Simulation of Theater
Administration and Logistic Support (FASTALS) theater roundout
model, and various logistical data files to produce force movement
requirements for input to various strategic mobility models.

GENERAL DLSCRIPTION: CAMP consists of two major functions: Force
MdtLch Algorithi (FTA) and Movement Requirements Generator (MRG). FMA
compares an actual or planning force with time phased type unit
requirements fcr a specific situation and scenario. Required units
are selected and assigned d destination theater and required delivery
date (RDO). Notmonal units are created to make up shortfalls in the
force. MRG develops detailed movement requirements (origin, destina-
tion, travel mode, availability date, RDD, and movement characteris-
tics) for all deploying units, determines non-unit movement require-
ments (materiel resupply, personnel replacements and fillers) to
support the deployed forces. Unit and non-unit movement requireme.its
are developed in the format required for input to various strategic
mobility models used at CAA and at Joint Chiefs of Staff (JCS) level.

CAMP has been interfaced with the Unit Data System (UDS) to provide a
generalized report generator capability.

I NPUT:

o Type unit requirements such as those provided by the FASTALS
model

o Force Accounting System (FAS) force file
o TUCHA (Type Unit Characteristics) file
o Geographic Location Codes
o PUMCLS and Preposition War Reserve data
o Resupply, Consumption ard Casualty Rates
o Other service movement requirements

TPUT:

o Force Accountinj System file overlaid witn match results
o Army movement requirements in Mobility Requirement for Staff

Analysis (MORSA) fonat
o Multi-Service movement requirements in Trar :portation Model

(TRANSMO) fornat

1i4JLL LIMITATIONS:

• ?Mdny iput files are not produced at CAA. Quality control
uf Lhese files is simetimes difficult.
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HARDWARE:

o Computer: UNIVAC 1100 Series
o Operating System": UNIVAC 1100 Operating Systen
o Minimum Storage Required: 60K words
o Peripheral Equipment: Mass storage devices and tape drives

SOFTWARi:

o Proyrainginn LdnhIJudge: ASCII FORTRAN ard COBOL
o Documentation: CAA-U-7b-b, Computer Assisted Match Program

(CAMP), August 1976

TIME REQUIREMENTS:

o 2 weeks to acquire data base
o I week to load data files
o 2 weeks initial force match
o 2 weeks for force modification and generation of movement

requirements
o 3 hours computer time for a two-theater force on a UNIVAC

1100/82
o 2 weeks to analyze results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 5 times per year

USERS: US Army Concepts Analysis Agency

POINT OF CUNTACT: Ms. Margaret Laudin
US Army Concepts Analysis Agency (CSCA-JFJ)
8120 Woodmont Avenue
Bethesda, MD 20814
Telephone: (202) 295-1137

KEYWORD LISTING: Model, Computer, Force Planning
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TITLE: CAM-SAAB - Countering Anti-Ship Missiles - Simulated Air-to-Air

Battle

ROPONENT: Chief of Naval Operations, OP-96

DEVELOPER: Center for Naval Analyses

PURPOSE: CAM-SAAB is a computerized fleet air defense model designed
to ascertain the level of attrition that defensive interceptor
aircraft can inflict upon the missile-carrying aircraft of attack
formations. The model determines the effect of using fleet
interceptors such as F4s or F14s, with various weapon L and with
varying radar configurations.

GENERAL DESCRIPTION: CAM-SAAB is a two-sided model having both
deterministic ac--a tochastic elements. Only air forces are involved.
The model is designed to consider from one to one hundred individual
defensive aircraft versus from one to fifty offensive groups. Offen-
sive groups may consist of any number of aircraft from one to some
practical limit of about thirty. The model can aggregate up to fifty
such raid groups versus one to four aircraft carrier fleets. (Air-
craft are either in the game or not. Unlike many such games, no
fractional aircraft fly.) Simulated time is treated on an event-store
basis. The primary sol.tion technique used is probability. Individual
aircraft maneuver and engage in tn:-ee-dimensional space.

INPUT:

o Fleet and raid makeup and position
o Weapon characteristics
o Radar characteristics
o Weather conditions
o Interceptor launch strategy
o Interceptor/raid escort tactics

OUTPUT:

o Summary data of raid/defensive aircraft destroyed, number of
ASMs launched, etc.

o Detailed results of individual interceptions
o Detail and summary outputs are available for each iteration
o Detailed step-by-step printouts are also available for each

event within a selected iteration. Tape outputs are also
ovJilable of the step-by-step printouts, and of the detail and
%tuidry outputs for analysis programs. Subsequent programs
suiiiIariLe across iterations.
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MODEL LIMITATIONS:

o The only interceptors provided for are F-4s and F-14s
o The only missiles provided for are the Phoenix, Sparrow (EF),

and Sidewinder
o MJxinum of 0 AIW, 12 CAP, 100 DLI. and 50 raid groups
o Maximum of I task group center

HARDWARL:

o Computer: CDC 3600, CDC 3800, CDC 3400
o Operating System: SCOPE
o Minimum Storage Required: 32K, but 65 K is preferred
o Peripheral Fquipment: 2 scratch units (disk or drum files,

or scratch tapes)

SOFTWARE:

o Programming Language: FORTRAN, COMPASS (ASSEMBLY)
o Documentation consists of a Model Description, Input Specifi-

cations, General Flow Description, Narrative Description of
Major Routines, Radar and Geometrical Equations Used, Vector-
ing and Engagement Relationships. Both user's documentation
and technical documentation are complete. Certain technical
documents are classified CONFIDENTIAL.

TIME REQUIREMIENTS:

o 6 months to acquire base data
o 2 man-weeks to structure data in model input format
o 30 seconds CPU time per model cycle

SECURITY CLASSIFICATION- CONFIDENTIAL

FREQUENCY OF USE: 100 per year

USERS: Center for Naval Analyses

POINT OF CONTACT: Center for Naval Analyses
1401 Wilson Boulevard
Arlington, Virginia 22209
Telephone: 703/524-9400

MISCE LLANEOUS:

o CAM-SAAB is linked to CAM/SAM (Countering Anti-Ship Missiles -

Srrface to Air Missile Submodel) which deals with ASMs after
launching. CAM-SAAB indicates the numbers and sources of
these missiles after the air-to-air battle.

o CAM-SAAB supersedes FAA and SAAB

KEYWOkJ LISTING: General War (Non-Nuclear); Air Forces; Computerized,
Two-Sided; Mixed Deterministic/Stochastic; Event Store
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TITLE: C.AM/,SAM - Countering Anti-Ship Missiles - Surface-to-Air

Missile 3ubmodel

PROPON vT: Chief of Naval Operations, OP-96

DEVELOPER: Center for Naval Analyses

PURPObL: CAM/SAM is a computerized lodel that addresses the problem
Tis -ii';ed surtack-to-air missiles (SAM) defense against attacking
dir-to-surtdce oissiles (ASM) and surface-to-surface missiles (SSM).
Assumptions in the model limit battle tine to less than 1 hour (the
model is primarily desined for a 20-30 minute engagement), but the
model is designed for coiisecutive runs (provided that input data is
updated) using the end ot the previous engagement as the start tine
for the seLona engagument. In addition, the model addresses the
following problems: (1) SAM anti-ship missile interactions; (2)
interceptor engagements; (3) electronic counterneasures; (4) guns
(platforms and/or rissiles); (5) sensitivity studies on the vulner-
ability of shipboard systems simulated, including task configuration.

GENERAL DESCRIPTION: CAM/SAM is a two-sided, stochastic model
designed to consider a task force (whose ships are ranked by four
levels of priority) against any number of attacking ASMs or up to 60

shir s (of 15 classes) with 10 radar classes, 5 jamming locations, 2
jamming power levels, 50 SAM batteries (of 10 classes) and up to 4
batteries per ship (including BPV), with 6 fire control channels and 4
launcher rails per battery. It can also consider anywhere from one
attacking enemy missile to 99 ASMs launc.hed, or up to 50 ASM launch
sources, with any number of missiles being launched from any source.
SAM and ASM may be nuclear, conventional jr mixed. Attacking missiles
are lijited to 5 weapon classes. The primary solution techniques
ised are Monte Carlo, mechanized bookkeeping, and probability-random
T'ni ers to test survivability.

o Detectability ranges for each radar class
o Description of radar classes
o [ercription of jamming sources
o Description of enemy weapun classes
o Description of SAM classes (Talos, Tarrier, etc.)
o Detection and lock-on delay distributions for each radar class

Dc-:ription of ship classes
o Ship positions

ASM d(,sci :ption or ASM launch source descriptions
" (,M interference levels
" MIscelldrleous game inputs and print options

If
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OUTPUT: Output runs the spectrum from stop action reports on all
systems and missiles to sutiriaries of any number of iterations,
including mean and standard deviations. Plots and histograms are also
avdilable. Some options are:

o Data array sequentially printed
o List of events stored and retrieved
o Ship, SAM, and ASM status arrays at end of game
o Intercept time and coordinates
o Priority assessment event printout
o Jamming strobe arrays
o Reaction decision event printout
o Lock-on/decision-to-fire event printout
o SAM launch event
o Intercept event
o ASM impact event
o Kill assessment event
o ASM launch/detection event printout
o Random targeting information
o Partial input arrays
o Targeting list
o Intercept diagrai of SAM trajectories
o Event sequence printout for each SAM battery

MODEL LIMITATIONS:

o See General Description kabove) for mnaxima of ships, radars,
batteries, missiles, etc.

o Maximum duration of 99.99 minutes

HARDWARE:

o Computer: CDC 3800
o Operating System: SCOPE
o Minimum Storage Required: 26.5K
o Peripheral Equ",pment: Plotter (optional), load and go tape

or card reader

SOFTWARE:

o Prograimming Language: FORTRAN IV
o Documentation consists of a set of appendices to NAVWAG Study

No. 62, "Countering Anti-Ship Missile Study," CONFIDENTIAL.
Appendix I of Volume 6 illustrates the cotputer model and
describes inputs.

o User's documentation is complete through September 1971.
Technical documentation is complete through December 1970.
Beyond the Appendix mentioned above, there is no complete
user nuide or programmer manual.
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TIME REQUIREMENTS:

o About 2 months to acquire base data
o Up to I man-month to structure data in model input format
o Approximately I minute CPU time for an average iteration,

although this varies with the size of the game
o Maximum of I month learning time fr users
o Up to 6 months to analyze and evaluate results

SECURITY CLASSIFICATION: The model is CONFIDENTIAL. Input is SECRET.

REQUENCY OF USE: Twice annually.

USERS:

o Principal: Ceiter for Naval Analyses
o Other: Carderoc, Aplied Physics Laboratory, Pentagon

POINT OF CONTACT: Center for Navil Analyses
1400 Wilson Boulevard
Arlington, Virginia 22209
Telephone: 703/524-9400

ISCELLANEOUS:

o CAM/SAAB provides input to the CAM/SAM in the form of the
numbers and sources of ASMs after air-to-air battle

o CAM/SAM supersedes the FAAW-III Model
o It is currently planned to add amore realistic nuclear game

to the model, including psi effects, etc.

KL WORD LISTING: Limited War, Air Forces, Sea Forces, Computerized,
Two Sided, Stochastic, Event Store
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V ILL. wRMuNE,iL - Computer Simulation of Small Unit Combat

PROPONENT: US Army Concepts Analysis Agency

OLVELOPER. General Research Corporation and the US Army Concepts
A n aysis Agency

PURPOSE: Analysis of battalion-level combat doctrine and tactics

DESCRIPTION: CARMONE[fE is a computerized, Monte Carlo, event sequenced
simulation of a combined arms air/ground war game, played on a terrain
representation of 60 x 99 grid squares at 100 meters resolution for an
tour of c imbat engagement. Force representation of infantrymen or
various vehicles including tanks, armored personnel carriers, ±ir
defense, and helicopters at the individual-up to platoon size group
in a battalion-level force. Events pertain to surveillance, movements,
communication, anJ weapon activities. Surveillance considers the
effects of battlefield ubscuration ir ludiny weather, aerosol smokes,
and artillery dust. Probabilities of hit and kill considers the
biased dispersion of weapon systems based on moving firer/targets.
Output cosists of displays and detailed reports including the killer/
victim scoreboard.

INPUT: Troop lists; weapon lists, weapcn accuracy; weapon performance
data; weapon lethality, sensor performance data, vehicle mobility
characteristics, vehicle vulnerability; tactical scenario; terrain
characteri st ics.

WUTPUT: Output is in the form of computer printout listing all
e;enrts assessed, with a summary of ull casualty events, and summation
; Kills by target type and weapon types. Also available are summaries

,f weapon engagements (firings) shown by target type, rounds fired,
-rsonnel and vehicles killed for each of the selected range brackets.

.L LIMTTATIONS:

9 Maximum of 5b weapon types
0 MaxiM1um ot 99 weapon units (each side)
( Mdxiim1umn is bO x 91 grids of stlectable size (Sm to 2SUnm)
o D)oes not treat logistics
o Player cannot change tactics during a single game, 1a must

write a new scenario for a new game

o Comiputer: UNIVAC 100 series
o Operating System: UNIVAC 110 Operating System
o Minimum Storage Required: 110K words
o Peripheral Equipment: 4 storage files

iT FWARL:

u Pr iyradmi n ng Language: ASCI I FORTRAN
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o Documentation: CARMONETTE
- Volume I (ADA007843) General Description, 1974
- Volume II (AGAO37844) Data Preparation, 1974
- Volume III (ADA007845)Technical Documentation, 1974
- Attack Helicopter ODganization 1985 (ATHELO)
- Target Acquisition Modeling, Appendix H, May 1979
CAA-SR-79-7

o Both user's documentation and technical documentation are
coinp I ete

TIME REQUIREMENTS:

o I montn to acquire base data
o 1 .,wn-month to structure data in mode input format
o 2-3 hours playing tiwe for 15 replications of a 50-minute

battle on a UNIVAC 1100/82
o 1 month to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF JSE: 200 times pe,- year

USERS- US Army Concepts Analysis Agency, TRASANA, MICOM, Amy Aviation
Systems Commarad

POINT OF CONTACT: Mr. E J. Rose
US Army Concepts Analysis Agency (CSCA-MCM)
Bethesda, MD 20814
Telephone: (202) 295-0253

KEYWORD LISTING: Analytical Model, Damage Assesement/Weapon
Effectiveness, Land Forces, Air Forces, Computerized, TwoiSided,
Stochastic, Event Store
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{i _  .. t{MJ;NL FI LiRASANP ( G/T)

O'- PUNENI: uS Army TRAOOC Systems Analysis Activity (TRASANA)

L)LLOPLR: USA TRASANA (m. ior modifications to version obtained from
J - Arm--y Toncepts Analysis Agency)

PURPOSE: C/ ,s a computerized simulation of conventional combat
involving siiall unit, combined arms forces. The model is used princi-
pally in cost and operational effectiveness analySes in suppo-t of 'he
Ariy's materiel acquiiLion process. Studies using the model typically
iivolve th investigation of the feasibility/desirability ot alternative
w, Jon systeu;, sensors, and tactics over a range of scenarios.

uLNLRAL LOLSCRIPTION: C/T is a ;c- meO, event-sequenced, stoctastic,
cobit sTimulation involving ground units ranging In size from individual
antitdnk weapon teams to a reinforceG aatcalior. _r) to 500 individual

aneuver units per sidp :an be supported (limitatioi, is imposed by
d .iladole compucfr memory). Combat activ!t~es represented in the
n(uel inLclude movement, acquisition, firing, and imited communications
be ,en units. C/T terrain is represented ay grid squares, typically
IOu.,. on a side, with each square taving an associated elevation,
vejetation height, mobility index, and concealment index. The size of
.he errain area which can Le played is dependent on the computer
herory available, recent uses have employed scenarios involving a

K. area. c)imbat activities are normally controlle. by a set of
.-er-supplied orders, howe r individual maneuver units are allowed to

dnami-aIy nAme events such as receint of fire and action,
trierAly or enemy units Compitp- time requirements vary according
the scen_,-- , a represc.,ta~ive e ample of 200 units (50 Blue, Iu

runs approxii.,tely in real-time on a UNIVAC 1100/82 computer.

',T:

o Terrain, e.g., elCvation, vegetation, mobility, concealment
o Lnvirn'nient. e.g , visibility, hunmdity, light conditions,

cloud cover
Weapon, e j., accuracy, reload, lethality, vulnerability

u Unit orders, e.g., move, stay,. fire, alternative taclicF
o Sensor, e.u , naked eye, direct view optics, thermal devices
o Oryaniz, t.on, e.g., comnmanders, subordinate commanders/fighting

(weapon) units

o intermndiate results, e.g., unit locitiors, target ac'uisitions,
engagement sequences

u Terminal results, e.g., summary of survivors, noi-survivors,
and equipnent
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MODEL LIMITATIONS:

o ECM, ECCM, and LW not explicity represented.
o Combat support not explicitly represented.
o RAM not explicitly represented.
o Communications limited to that required for direct and indirect

fire purpose.
o Effects of nuclear weapons not included.

HARDWARE:

o Type of Computer: UNIVAC 1100/82
o Operating System: UNIVAC 1100 Operating System
o Minimum Storage Required: 200K words
o Peripheral Equipment: Tape, disk, printer

SOFTWARE:

o Programming Language: FORTRAN
o Documentation: Series of technical notes describing major new

model features

TIME REQUIREMENTS:

o 3-10 man-months to acquire new data base (can normally use
on-hand data base)

o 6-10 man-months to develop scenario
o 3-10 months user learning time
o 3-12 man-months output analysis time (per study)
o Approximately real-time on UNIVAC 1100/82

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 4-6 major studies per year

USERS: USA TRASANA

POINT OF CONTACT: USA TRASANA
Attention: ATAA-TE
WSMR, NM 88002

MISCELLANEOUS: Planned enhancements incude the addition of low energy
laser weapon effects in late 1981 or early 1982.

KEYWORD LISTiNG: Analytical. Stochastic, Event-sequenced, Combined
Ars. C&onputerfzed, Limited War, Two-sided.
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TITLL: CAkJM - .reer Area Rotation Model

PROPUNLNI: Air Force H, nan Resources Laboratory, Manpower and Force
anaget.ient 5ystewiis Branch, Decision Models Finction (AFHRL/MOM)

oLVLLUPLH: Decision System Associates, Inc.

PURPUSL: The Career Area Rotation Model is a computerized analytic
rodel that simulates the interaction and impact of numerous policy
decisions on optimal tour rotation, manning, career progression, skill
upgrading, and attrition for an occupational specialty grouping. The
model assesses policy alternatives in terms of tour length, sequence
of tour types, grade and skill substitution rules, attrition factors,
promotion eligibility criteria, promotion rates, etc.

LNLRAL ULSC(!rPTION: The Career Area Rotation Model is entity level
urd one-sided, and has both deterministic and stochastic elements.
Unly Air Force enlisted personnel (after initial technical training)
are considered by occupational specialty or grouping of specialties.
Simultion is one period (I month or longer) at a time for up to 30
years. A modified Ford-Fulkerson assignment algorithm is used to
optimally assign airmen to billets, and a Monte Carlo procedure is
used to simulate ra,,dom processes.

INPUT :

o Strengtn requirements for Grades E2 through E9 and for
possible skill levels 2-9 for each of tour types of tour
categories

* Grade/skill-substitution policy for each tour category
* Pr omotion pol icy and rates
* Attrition factors
u Pecords of new accessions to the career field

rabular suirciaries of all relevant promotion, deployment,
accession and attrition activities

o Uutput tape of personnel records, including detailed history
while on board and final description

';uJULL LIMITATIONS: Total manning of an occupational grouping is
1,;111ited to approxirrately 100,000 men per simulation period.

'.kLW Ak f

o Computer: UNIVAC I11U/81 and CDC 6600
u Uperatin System: Standard
o Minimiuti Storage Required: CDC version - 256K bytes; UNIVAC

VLRSION - 79K words
u Peripheral Equipment: Tape units, card reader, printer
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SOFTWARE:

o Programming Language: CDC Extended FORTRAN and UNIVAC
Assembler and FORTRAN V

o User's Documentation: AFHRL-TR-73-49, Career Area Rotation
Model

o User's Manual: AFHRL-TR-75-51, Career Area Rotation Model;
Supplemental User's Manual

o Technical Report: AFHRL-TR-78-97, Career Area Rotation Model
(CAROM): Historical Overview of Technique and Utilization

TIME RLQUIREMENTS:

o Approximately 1 week to acquire and structure data base in
model input format

o 1-25 seconds CPU time per simulation cycle
o Less than 4 hours total computer time for most large occupa-

tional groupings

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY C1 USE: As requi-ed

USERS:

o AFHRL for development
o AFMPC for operational use

POINT OF CONTACT: Air Force Human Resources Laboratory
Decision Models Function
Manpower and Personnel Division
Brooks AFB, Texas 78235
Telephone: AUTOVON 240-3648

Con mercial 536-3648

KEYWORD LISTING: Simulation; Computer Model; Gaming Model; Assignment;
Tour Rotation; Policy Assessment
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TITLE: CASSANDRA - Close Air Support Simulation and Repair Algorithm

,rOPONENT: Commander in Chief, Pacific

JEVELOPER: Research and Analysis Division, CINCPAC

PURPOSE: The purpose of the model is to permit the study of the
effectveness of various types of aircraft in tre close support
role.

GENERAL DESCRIPTIUN: The model is deterministic so some fraction
of the aircraft survives and some fraction of the ground targets
survives. Thus, the numbers of aircraft and ground targets is not
critical. The probability of surviving attacks by interceptors, SAM
and AA guns is computed as the aircraft are assumed to go through the
phases of search, detection, acquisition, and attack. Types of ordnance
and delivery tactics can be varied as well as visibility conditions.
The model computes damage to ground targets and number of aircraft
killed and damaged by enemy interceptors, SAM, and AA guns. One
criterion of effectiveness is number of targets killed per aircraft
killed. Ground targets included tanks, personnel, and artillery.

INPUT:

o Probability of engagement defending CAP
o Probability of surviving air engagement by CAP
o Probability of surviving radar SAM and IR SAM fire
o Probability of detection and acquisition of ground targets
o For each pass made at the target, the probability of

surviving AA gun fire, as a function of delivery tactics
o Probability ot kill of ground targets as a fuoction of

ordnance type, target type, and delivery tactics
o Ratio of aircraft damaged tj aircraft killed
o Average time required for a damaged aircraft repaired

i)LTPUT:

o Tables showing numbers of aircraft damaged and numbers killed
by interceptors, radar SAM, IR SAM and AA guns. These tables
also show number of targets killed and ratio of targets killed
to aircraft lost. These tables can be selected to show the
results of an entire campaign or the results of each succes-
sive attack or wave.

o Graphs showing how above numerical results vary with campaign
days

o Graphs showi-g number of flyable aircraft vs campaign days

.CLLLIMITATIONS: Any one run permits the study of only one ground
irget type and-one CAS aircraft type.

A, OWARE: WANG 2200 with 32K of storage
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SOFTWARE:

o Programming Langauage: BASIC
o Documentation: "CASSANDRA, a Mathematical Model to Simulate

Close Air Support Operations"

TIME REQUIREMENTS:

o To acquire data base: varies
o I day to structure data in model input format
o To analyze output: varies
o 1-2 days for player learning time
o Playing time per cycle: varies
o I minute CPU time per cycle

SECURITY CLASSIFICATION: UNCLASSIFIED

POINT OF CONTACT: Research and Analysis Division
CINCPAC, Box 15, J55
Camp H. M. Smith, HI 96861

FREQUENCY OF USE: As required

USER: CINCPAC

KEYWORD LISTING: Close ;ir Support Effectiveness, Aircraft
Ef fect i venes s
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T .1L - A ORLM - CLombined Arms and Support Task Force Lvaluation

Model

?,APONLNT. US Anny TRADOC Systems Analysis Activity (TRASANA)

DLVELOPLR: US TRASANA

ruRPUjSL CASTFOREM is intended to be the lowest echelon member of a
oierarchy of models being developed as a part of the Army Model Improvement
Program (AMIP). This family of models will include Battalion, Pivision,
Corps, and Theater-level force-on-force ,imulations.

.ENERAL DESCRIPTION: CASTFOREM is a stochastic, event-sequenced, opposing
forces simulation of ground combat involv'ng up to a BLUE battalion task
force and a RLD regiment. The model is written in SIMSCRIPT 11.b and is
designed to be used in either batch or interactive modes with variable
unit resolution down to individual weapon system level. Regardless of the
level of resolution selected by a user, detectiuns ind engagements are
executed at the individual weapon system level. Resolution of terrain is
dlSo variaole (typically 25m grid squ.re). Battlefield environments to be
:iodeled inci le static weather, dynamic obscurants nsmoke and dust),
nuclear and chemical contaminants, and electronic warfare. Each organiza-
tional entity (commanders and units of resolution- e.g., tanks, infantry
tlynti-': vehicles, trucks, etc.) possesses a unique intelligence which is
.;datdC uy ',e acquisition of information via a communication net or
i.rectly c:trg . target, encountering an obstacle, receiving fire,
Wc.). Dijys ,nd failures in the exchange of information over a
S:"inun)cation n,',t will cause each entity's intelligence to represent
.,rceived battlefield knowledge rather than perfect knowledge. The
tter can be represented by simulating perfect and instantaneous

-,hange of information among organizational entities. In general,
,c! COit support and combat servict support units and functions which
iteract with and/or directly affect the combat activities of maneuver
'ts are represented in the model. The degree of resolution is greatest
i maneuver units, less for combat support units, and least for combat
-vilce support units. CASTFOREM structure will facilitate increasing the

._o;ree of resolution with which specific vehicles, weapons, and functions
represented to satisfy study objectives. The model contains the

m ,and and control logic, in the form of decision tables, to make
:.ical decisions which generate orders, reports, and requests for

.:)ort. These decision table outputs, in turn, control the actions of
,ts of resolution. This logic, combined with explicit representation

t d comai and and control structure and communication nets, serves to
,resent the command and control process employed by ground combat
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INPUT:

o Terrain description parameters
o Environmiient data
o Weapon effects data
o Decision tables
o Unit orders
o Organizational structures
o Communications data and network structures
o CS and CSS equipment data
o Personnel description parameters

UUTPUT. Each event is recorded for postprocessing.

MODEL LIMITATIONS:

o RAM is not explicitly represented
o Weather parameters hold throughout the duration of the game

HARDWARE:

o DEC VAX 780 computer
o VAX 780 operating system
o Minimum storage requirements

oo 1 megabyte of physical memory
oo 16 megabyte of virtual storage

o Peripheral equipment

oo Printed, disk
oo Graphic terminals

SOFTWARE:

o Programming language - SIMSCRIPT 11.5
o Documentation (when model is completed)

oo Executive summary
oo User's manual
oo Analyst's manual

TIME REQUIREMENTS: The model is still under development, however, it is
anticipated that the scenario preparation process for a CASTFOREM simula-
tion will closely approximate the military planning process for a tactical
operation in tens of both methodology used and man-hours required. This
will be accomplished through the construction of sets of decision tables,

for both RED and BLUE, each of which is designed for a specific type
tactical operation (e.g., active defense, deliberate attack, hasty river
crossing); contains doctrinal responses to a broad spectrum of tactical
situations; requires user threshold inputs to trigger each doctrinal
response; and permits dynamic maneuver by opposing forces.
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SECURITY CLASS!FICATION:

o UNCLASSIFIEU model
o CJNFIOENTIAL/SECRET data

PuINT OF CONTACT: USA TRASANA
ATTN: ATAA-TGM
White Sands Missile Range, NM 88002

FREAUENCY OF USE: To be determined

USERS:

o TRASANA
o US Army Training Schools and Centers

MISCELLANEOUS: CASTFOREM should be operational by November 1981.

KEYWORD LISTING: Analytical, Stochastic, Event-sequenced, Combined
arms, Simulation
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Ti Ui LdSJ J Strdtificdtion Model

PrUPONENT: US An.y Concepts Analysis Agency

JLVFLOPER: US Amy Soldier Support Center and US Anny Concepts
An Td -- A g e 'icy

PURPOSE: The Casualty Stratification Model is a computerized, detennir-
istic model hnich provides a means of predicting (by skill category
dna grade) the casualties fiom a wartime theater . enario.

GENERAL DESCRIPTION: The Casuality Stratification Model is a one-sided,
Je-tem-inistic Tmodel dealing primarily with forces at a theater level.
Its primary function is to take a statement of aggregate casualties on
a time-phased basis (usually 10-day increments) and stratify or
disagyregate those casualties into a MOS/grade statement of casualties,
also time-phased. Ibis is accomplished through the use of the overall
population-at-risk, the casualty counts and a loss rates distribution
table developed by the Solider Support Center.

INPUT:

o Population at-risk (time phased) by MOS/grade
o Vulnerability/loss rates for MOS/rank
o Casualties (ti-ie phased)

OUTPUT:

o Report of MOS/grade losses over time

MODEL LIMITATIONS:

o Vulnerability/loss rates are theater and scenar'o dependent,
assume casualties include KIA and MIA only and are extremely
Lime consuming to develop

HARDWARE:

o Computer: UNIVAC 1100/series
o Operating System: UNIVAC 1100 operating system
o Minimum Storage Required: 1CJK 36 bit words
o Peripheral Equipment: 1 disk drive (or 2 tape units),

I printer

SOFTAR[:

o Programming Language: ANSI FORTRAN
u Documentation: Soldier Support Center document on model

revision, July 1981
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TIME REQUIREMENTS:

o 6 wan-months to develop vulnerability/loss rates
o 1/4 man-month required to structure data in model input format

once other simulations have been completed
o 20 minutes CPU time required per execution on UNIVAC 1100/82
o Learning time required for this model is small
o Only minimum time required to analyze and evaluate results
o Model is in a post-processor position to which CEM and FASTALS

provide inputs. Its requirements for data acquisitions are
dependent on the main processors.

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 25 times per year

USERS: US Army Concepts Analysis Agency

POINT OF CONTACT: Mr. David A. Hurd
US Army Concepts Analysis Agency (CSCA-MCM)
8120 Woodmont Avenue
Bethesda, MD 20814
Telephone: (202) 295-1549

KEYWORD LISTING: Analytical; Computerized; One-sided; Deterministic;
Time phased
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TITLE: CATTS

PROPONENT: Combined Arms Training Development Activity

OEVELOPER: Combined Arms Training Development Activity

PURPOSE: Calculates intervisibility, weapon-to-target ranges and effects,
status of personnel equipments, ammunition, fuel and cross-country
movement. Train maneuver battaion and cavalry squadron command groups
to attain and sustain ARTEP standards in the control and coordination of
combined arms operations in a simulated environment against realistic
enemy forces.

GENERAL DESCRIPTION: CATTS is a two-sided, time step, mixed land and
aiimdel designed for platoon/squad/brigade and battalion.

INPUT:

o Firing rates
o Kill probabilities
o Mobility
o Terrain and weather

OUTPUT: Minute-by-minute situation one line statements on CRTS.
Also a TV monitor showing the map operation area with the up to
date minute-by-minute locations of units, obstacles, control
,aeasures, firing lines, air missions, etc.

MODEL LIMITATIONS:

o 190 units
o CATTS can play in any terrain area after the input

terrain files are preprocessed

,iARDWARE:

o Computer: XEROX E9
o Operating System: 32 bit RBM
o Minimum Storage Required: 1/2 megabyte
o Peripheral Equipment: 270 megabyte of disk space,

printer, 2 tapes and card reader

.OFTWARE:

o Programming Language: FORTRAN, 10% Assembler
o Documentation: Math Model Users Manual, CATTS

Trainer Programming Report, CATTS
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TIME REQUIREMENTS:

o 6 months to acquire data base
o 3 man-months to structure data in model input format
o 3 hours to analyze output
o 8 hours player learning time
o 8 hours playing time per cycle
o 60 seconds CPU time per cycle

SECJRITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Ten times per month

USERS: 95 active, 33 reserve command groups have used the model.

POINT OF CONTACT: Combined Arms Training Development Activity
Fort Leavenworth, Kansas
AUTOVON 552-2073

MISCELLANEOUS: ARTBASS is a mobile version of CATTS.

KEYWORD LISTING: Computerized
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TITLL: -,A^ , - 'drrier-Based Air Systems Lvaluaticn Model

IPj rIONENT. a.'fl Air Systoms Command (AIR-503)

.1LVLLu IR Naval Air Systems Command (AIR-503)

>URPCSE: C-BAtL 11 i, a computerized, analytic, general war wodel of
attack carrier operations dyains*1 an enemy land-based air arm and
target complex. The ooel operations span only the opening several
days of the engagement before either side can replace losses. The
'iodel's chipf focus of concern is the evaluation c' relative effec-
tiveness of different mixes (of fighters, attack or multimission
aircrdtt) for the carriers' complement of combat aircraft systems.
C-BASE 11 is also concerned with the effect of fighter escorts on
carrier force totdl effectiveness and variation in task force effec-
tiveness as a fucction of assignment rules for multimission aircraft.

GLNLRAL DESCRIPTION: C-BASE IT is a two-sized, mnixeG model involving
1and, air ad sea forces. It was designed te aggregate fighter and

attack aircraft of distinct types, with a range of possible manipula-
tion to include: carr er: at most 4 types of attacK aircraft, 2 types
of fighters; enemy: I type e ,ch of fighter and bomber. The model was
,rimar'ily designed to consider a carrier task force strike group
Lonsisting of attack aircraft and escort fighters. It can consiaer
two carriers at most. More than two carriers are possible, but model
engagement rules are not appropriate for 'nany carrier task forces.
imulated time is treted on an event store basis. Probability theory
ind ',xpected value alculations are Lhe primary solution techniques

oSd.

u Initidl number of aircraft by type
o Their availab.lity

Y.ill probabilities of aircraft tarqets, airborne and parked
on (arrier deck or enemy airfields
ri!neriy ground Largets other than aircraft

0 Carrier vulnerability
Nuiner cf operdtinq days

r Length of operation day
o Aircra t turnaround I tline
Iean time to repair hits on cdrriers
0 Ninber ot CAP stations
1; cALion time
(, Backup factors
o I imnch short probability

Task force SAM effectiveness
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OUTPUT:

o Computer printout of number of hits on carriers
o Aircraft kills, airborne 3nd on ground or carrier deck
o Number of carrier aircraft sorties to weapon release
o Detailed daily output
o Summary daily output

MODEL LIMITATIONS:

o No replenishment of losses, either side
o Enemy strike against task force not escorted
o Effectiveness of SAM systems not degraded to r~flect strike

effectiveness

HARDWARE:

o Computer: CDC 6600
o Operating System: NOS/BE 1.0
o Minimum Storage Required: 51K octal words

SOFTWARE:

o Programming Language: FORTRAN IV
o Documentation: Naval Air Systems Command, Systems Analysis

Division Technical Report "C-BASE II (Carrier-Base Air Systems
Evaluation Model)," Report No. A-503-68-3, October 1969
(DDC No. AD-86463)

o User's documentation is incomplete
o Technical documentation is complete

TIME REQUIREMENTS:

o The time required to acquire base data 4s variable
o 1 man-month to structure data in model input format
o 5 seconds CPU time per model cycle

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 2 projects per year - 50 runs per project

USERS:

o Principal: Naval Air Systems Command

POINT OF CONTACT: Naval Air Systems Command
Systems Analysis Division (AIR-503)
Washington, D. C. 20361
lelephone: Autovon 222-3443

KEYWORD LISTING: Computerized; Analytical Model; General War;

Two-Sided, Mixed; Land Forces; Air Forces; Sea Forces; Event Store
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TTLE CEESS

_0-_oSE: CEESS was developed to simulate the communication-electronics (C-E)
jonament of a deployed tactical force as a basis for electromagnetic comtatibility/

-..nerability analysIs.

DESCRIPTION: CEES', is a static model that represents the battle action at an instant
'r time It simulates a C-E environment by extracting and manipulating information con-
tained in data base files on equipments authorized to troop units, C-E nettinr structure,
and equipment technical characteristics. Military units are task organized, Hqs estab-
lished and the entire force model concept is represented for RED and BLUE forces down to
company level. Communications nets, radar emissions, missile guidance and control links,
leacons, EW schemes and other operations that affect the electromagnetic spectrum are
established and simulated in the deployment.

RBC CAPABILITIES: Radar/communications jamminq and OF caoabilities are represented
explicitly for both RED and BLUE in CEESS. Terrain, in the way of land form, vegetation
and cultural features are played implicitly.

LIMITATIONS/RBC GAPS: Peactive jamming and other counterueasure tactics of the dynamic
en,7ronment mustTbetreated sepdrately in analysis programs using CEESS output. Due to
EESS being a static model, it is limited in its ability to simulate chanoino processes

such as troop movements, CCM, aia spread spectrum communicatlons systems. Also, a large
amount of manual effort and data 'essing time are required. Process involves a lot
o, time for coordination among the TRADOC, PM, INTELL Community and Development Labs for
aqreement on proper scenario, TOE series, and threat environment. CEESS is not an
analysis tool. It develops test beds which are used as input to other analytic models

nd pro( ams,

, DATA INPUT/REQUIREMENTS: Equipment authorizations file

Equipment characteristics file

Equipment netting file

Equipment applications file

Antenna file

Code file

',T (F CONTACT: Eugene Day
AUTOVON: 284-8515

E'N(Y: Battlefield Electromagnetic Environment Office - TECOM
Alexandria VA

ml;% Operational

A AlTLR IBM 370/165

:iJACF: COBOL/F -RTRAN
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TITLF: Concepts Evaluation f'ode!'Theater Forces Evaluation by Combat Simulation
(CEM/TFECS) Mouel

P iRPOSL: "ho CEM Model was developd as a tool for measurinq force e'fectiveness
in terns of onrhat attrition at tne Fl-BA, personnel, equipment, and materiei losses; nd
FEBA movement. he THECS modifications to the CF,' reflect the results of a methodology
development effort for representino the effects of cornunications, intellinence opera-
tions, and [.' on a theater combat force, primarily in terms of Impact on the co".nand
estimation and dncision process.

DESCRIPTION: C[Y./TFECS is a two-sided, fully utomated, deterministic, theater-level
ombaT-Tulation that incorporates the agqrecated effects of C31/EW.. CEM uses a con-
tinuous FEBtA representation and simulates combat between BLUE brigades and RED divisions
over 12-hour increments. The command decision process generates estimates of the situa-

tion and decisions at each of fcur C2 echelons. Logistics operations, replacements,
medical support, and air operations are treated as aggregated theater functions. The
TFECS preprocessors generate rates of observation of battlefield act-vities by informa-
tion collection systems, rates of attrltic:- of thes e svster's, probabilities of warninos
of battlefield activities, probabilities of nets being jamr;ed, and exnected delays over
communications means. The application of these factors, in combination with the actual
number of sensors, jammers, and observables present in each bricade/division combat sec-
tion across the FEBA, dote-mr-ies the size and content of the rerort stream which feedsthe automated division and higher-level command estimation and decision process.

PBC CAPABILITIES: The TFECS methodology provides for representing the communications
Process, crr-T-,nications jarming, deception, ESM, collection of intelligence, and the
attrition of these collection assets and jammers. The numbers and types of information-
.Ilecticon systemrs and janriers are set by the model user, as are the battlefield activi-

ties and entities, both real and deceptive. Individual equipment, messages or locations
-.- not coisidered exolicitly but as aoregate numbers in a given area (brinait/divi-
ion). The TFECS process computes the rate at which detection, interception, ja.minr
2- 'nunications are occurring in the area.

'Y!TATJO'S/l[C GPAPS: CE/TFECS is a lare-scale, low-resolution model with a hioh
i-bT- eaT6T{. The model utilizes expected values in the main, and results must
vie,-;e.'i in that liqht. A typcal CEH application will renuire 25,000 data i-outs,

.""- six tecnnical rian-months, and 6 hours of dedicated computer time per 190 day
teatr run. TFECS will add si-ificant additional burdens to already lenfnthy input
t, reparation and computer run time.

:PiT: The TFECS inputs are number of sensors, jammers, and communication nets;
of observable entities and report tpes; terrain masking factors; mean tire to

c rnnlirr , and report by observable/sensor combination; mean tines of obszrvable
nitrher of communications systems states; damaoe factors for sensors; oserv-
r't rate '3ctors, probabilities of false detections, mean time to .ait,

i-I'i or abandon coim.unicati, s; eouiprient duty cycles, probabilit,, of loss,
*.Itio, correct and incorrect acceptance of report; types and expe-ted uuration of
leili .,Irnall events; Maximum tine of report usefulnes.s; observabl, types associ-

ith thO i.it a tivitik:e at each echelon; meat. and variance of strenoth estimates
eneri unit tve and activity; equipment deployment delay times; and jammer tarnet
;oritic-,.

., F, : ,a reP'ulrnments for CEM, although larqe and time consuminn, have been
ti) ; ,t. Data for Tr'FC in teri's of future informa ion-cc 1ection

. , ,rnr'yer and conmmunicatiot, ,ystci,,, is best characterized as unvalidated
n( rjtt, svsn tnj ta is in the for'n of a POC or 0,.0 concept or nonexistet. There
o C wly ir uf I ici ont data in the detail enuired for current systems perfonance
arvt'
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MODEL IMPROVEMENTS: Improvement plans wil" be formulated following test and evaluation
of the new TFEC methodology.

POINT OF CONTACT: Mr. Wallace Chandler
AUTOVON 295-1686

AGENCY: Concepts Analysis Agency

STATUS: Developmental

COMPUTER: UNIVAC 1108

LANGUAGE: FORTRAN V

154



TiTE LLM V Concepts Evaluation Model

10_PUNLNT: US Aiy Concepts Analysis Agency

LLLOPER: General Research Corporation and US Amy Concepts Analysis
"ency

PURPOSE: CEM is a computerized, analytical model designed to portray
the course of theater-level, non-nuclear war in terms of FEBA location/
jiuvement, condition of opposing forces, and expenditure of resources.
The primary problem a ressed is tha of determining the effects of

force structure on force performance in theater-level warfare.

GENERAL DESCRIPTION: CEM is a two-sided, deterministic model involving
theater land and air forces. It is designed to consider groupings of
brigade size (up to 210 units) on the Blue side and of division size
(up to 150 units) cn the Red side. Command decision processes are
simulated at four levels--division, corps, Army group and theater for
Blue and corresponding levels for Red. Simulated time is treated on a
time step hasis at nested iitervals of 12 hours to 4 days, depending
on command level. Theater supply, replacement, maintenance, repair
and ,ospital functions are simulated. The model uses only basic mathe-
matical and logical operations as its primary solution techniques.

INPUT:

o Terrain map
o Troop lists
o TOEs (Personnel, ammo, POL, other supplies, tanks, APCs,

helicopters, antitank missiles, artillery
o Weapon firepower indices
o Resupply and replacement rates (Personnel, ammo, POL, other

supplies and weapons)
o Arrival schedule for resupply, reinforcing artillery Bns and

maneuver units

!PUI: Cfnmputer printout stating (periodic) FEBA location, state
of opposing forces, resources expended, and KIA, WIA, CMIA,
ONBI and weapons hit, destroyed, damaged, abandoned and
repaired.

M !,DLL LIMITATIONS:

o Blue origade structure cannot be changed during a war
o Reserve units (if any) consist of exactly one of the next

lower echelon unit
o logistic operations highly aggregated

ov4lARE:

o Coputer: UNIVAC 1100 series

o) Operating System: UNIVAC 1100 operating system
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o Minimum Storage Required: 140,000 decimal words

o Peripheral Equipment: 2 tape drives and/or disk

SUFTWJARL:

o Programming Language: ASCII FORTRAN
o Complete user documentation: CAA-D-80-3, Part I - Technical

Documentation, January 1980; Part Ill - User's Handbook,
February 1980

TIME REQUIREMENTS:

o 2 months to acquire base data
o 18 man-months to structure data in model input format
o 3 hours computer time for 180 day simulation on the UNIVAC 1100/82
o 2 months to analyze and evaluate results

SECURITY CLASSIFICATION UNCLASSIFIED

FREQUENCY OF USE: 300 times per year

USLRS: US Army Concepts Analysis Agency

POINT OF CONTACT: Mr. J.E. Shepherd
US Army Concepts Analysis Agency (CSCA-MCM)
8120 Woodmont Avenue
Bethesda, MD 20814
Telephone: (202) 295-5244

KEYWORD LISTING: Analytical Model; General War (Nonnuclear); Land
Forces; Air Forces; Computerized; Two-Sided; Deterministic; Time
Step
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TI T- , !XP - Chemical Casualty Assessmer.t Model

PROPUNLN, C& Division, Combat Developments, USACMLS

,.)1VEL IPL: BDM Corpordtion and USACMLS

"URP)S[: 2 .LM(AS 11 is designed to measure the relative effectivenss
uf var'ous CLb detensive measures and/or the relative effectiveness of
VJriILIS CB weation systemii% and employment techniques.

GLNERAL DLSCRIPTION: CHEMCAS I is as stochastic toxic environment
sim-t-ionde-v-e6--ed fromi the original CHEMCAS model to support Lhe
Chemical Operations Study. Resolution is controlled by input; the
model is currently dimensioned for thirty major units and 900* sub-
units with resolution normally at the battalion/platoon level.
CHEMCAS I consists of four main programs:

Main 0 - Target description/acquisition
Main I - Toxic cloud transport
Main 2 - Weapon delivery
Main 3 - Casualty assessment

Target acquisition is stochastic anO is predicted on the percent of
knowledge concept; weapons delivery is also stochastic and resolution
is to single munitions. Cloud transport and target dynaniics/casualty
assessment is analytical; sampling of the target populations, however,
is stochasLic. Fireplanning and target description are performed
1ma nual ly.

INPUT: Data bases are available from ISACMLS for input, with
appropriate documentation, upon request.

'UTPUT:

o traction and number of target population responding to lethal
dose

c Fraction and number of target population responding to
iIcapacitating, but not lethal, dose

o) Reason for masking (alarm, impact, coninand)
o Time at which masking took place
o Average dosage on target
o Average disposition on target
() Idryet location

1 laryet identifier and type
P Protective factor (posture) of target

O Overlay plot of tdrgets and impacts
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MODEL LIMITATIONS:

o The model cannot quantify the extremely significant vapor
hazard generated by chemical agent evaporation subsequent
to its being deposited on the ground. This is particularly
true in the case of Intermediate Volatility Agents (IVA)
such as GD. Thus, a large fraction of chemical weapon
effectiveness if not evaluated and weapon systems which
now appear marginally effective may actually contribute
a great deal to the outcome of a battle.

o No mechanism exists within CHEMCAS for evaluating equipment
contamination

o CHEMCAS II has no blast/fragmentation routine. Because the
blast and fragmentation effects of chemical weapons are
ignored, chemical munitions cannot be directly compared with
high munitions within the same model framework

o The model cannot accurately portray different levels of
contamination within the interiors of a structure. Thus,
contamination within the interior of a building or vehicle
is not evaluated. This makes accurate modeling of chemical
attacks upon fixed installations difficult

HARDWARE: UNIVAC 1108, 1106, 1110, CPLCOMP 935/936 Plotter

SOFTWARE:

o Programming Language: UNIVAC FORTRAN V, UNIVAC Assembly
Language, EXEC 8, level 33 or 36 operation system, CALCOMP
proposetary plotting software

o Documentation: Limited to descriptions in the Unit Chemical
Defense Study and the Chemical Operations Study

TIME REQUIAEMENTS:

o 4 to b man-moriths for target array (size dependant)
o 2 man-days per weapon/agent combination for cloud description
o 3-5 mdn-days fireplan
o 5 man-days for agent type toxicity and theraoy data
o I man-day executed fireplan

SECURITY CLASSIICATIUN: UNCLASSIFIED, data bases range from

UNCLASSIFIED TO CLASSIFIED

FRLQUENCY OF USE: Daily during the conduct of a study or analysis.

USER: Chemical School

POINT OF CONTACT: Major Bambini
US Army Chemical School
fort McClellan, AL
AIJTOVON 865-3174
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Cheuicai Strike Simulation

iOPiNENT: Directorate of Land Operational Research (bLUR), Operatiorl
'ach oni Analysis Establishment (ORAE), NDHQ, Ottawa, Ontario, Canada

V[LOPEk: A above

<uJKOS[. This simulation was designed to assess the personnel casualties
tnat would result from a cemical strike. The assessment procedure was
created to specifically suit the research war game.

GENERAL DESCRIPTION:

9 This s'mulation is based almost exclusively on the NATO document
AXP-7, which lists expected casualty levels for various agents
and conditions.

* The simulation is a combination of manual information gathering
and computer-assisted information coliection. Initially the
location and size of the strike are fed into he program. This
generates a list of the units affected by the strike as well as
a list cf the information required to assess each unit. The
specific inforprition fo: each unit must now be gathered manually
with the aid of the War Game Controller.

* Once completed, this informaton along with data related to the
agent and meteorological conditions are entered into the program
to acquire the final results of the assessment.

* Internally the program determines a prima-y level of casualties
related to the agent and delivry method u.2d. This percentage
is then modified several times according to all the various
factors which determine the effectiveness of the agent against
the personnel concerned.

INPUT:

* General inputs include the ground zero, area covered, specific
agent, air stability, land classification, temperature, wind
velocity and delivery system

* Unit-dependent inputs are the type of unit, situation, activity,
exposure time, dress, NBC training and equipment

1-ITPUT: A list is produced which contains th- units' serial numbers,
,r.mes, location, etc., and the personnel casualties suffered by each.

MODEL lIMITATIONS: The amount of, and time required for manual date
7o_--lecfn-onis unduely excessive. This problem will be rectified when
the program is rewritten for the PDP 11/34 computer

HARDWAPE: IBM 1130 computer

SOFTWARE: Programmed in FORTRAN
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TIME REQUIREMENTS:

* Preparation: Data collection and input time can take from several
minutes to a half hour depending on the size of the strike

* Play: Running time is approximately thirty seconds
* Analysis: Included in research war game analysis

SECURITY CLASSIFICATION: NATO RESTRICTED

FREQUENCY OF USE: Depending on the type of battle being modelled, the
frequency can range from never to continuously

USERS: DLOR War Games Section
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TITLE: C.VIC III

PROPONENT: Defense Nuclear Agency (VLWS)

DEVELOPER: Science Applications Incorporated (modifications - CIVIC III)

PUkPOSE: CIVIC III is a computerized, analytical, damage assessimeit/
weapons effectiveness model. It estimates civilian fatalities and
casualties resulting from the prompt and fallout environments of a
nuclear weapon laydown. Can also be used as a military personnel
damage assessment tool with appropriate data base; i.e., ground forces
arrays.

GENERAL DESCRIPTION: CIVIC III is a two-sided, deterministic model
that deals with civilian forces. It was primarily designed for
individual population centers. It uses probability as method for
solution.

INPUT:

o Population data base
o Weapon laydown

OUTPUT:

o Computer printout of population fatalities and casualties by
population place (prompt only, fallout only, combined prompt
and fallout) by weapon and combined due to all weapons

o Detailed by population place and sheltr category
o Summary only by country and grand total

" 4D[41 LIMITATIONS:

o Fallcut producing weapons limited to 1500

,ARDARE :

o Computer: Honewell 6000, DEC 10, CDC 7600
o Minimum Storage Required: 230-250 K to operate unoverlayed

WFIWARE:

o F ograiming Language: FORRAN IV
u Documentation: User guide and technical description in draft

f orm
o User's and programmer's manual it, draft form
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TIME REQUIREMENTS:

o 1-2 weeks required to acquire base data
o Approximate)y I man-week required to structure data in model

input format
o Average 10 seconds/weapon (prompt and fallout) CPU time per

model cycle
o 1-2 weeks operational use only learning time iequired to

players
o 1-2 days required to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED (Up to CONFIDENTIAL)

FREQUENCY OF USE: Approximately 10 times per year (SAI only)

USERS:

o USEUCOM, SAt

POINT OF CONTACT: Eugene J. Swick
Science Applications, lI.c.
1200 Prospect Street
La Jolla, Ca 92037
(714) 454-3811, Ext 2487

MISCELLANEOUS:

o Can be linked to DCAPS code to provide an input DGZ list
o Supersedes CIVIC

KEYWORD LISTING: Analytical; Damage Assessnient/Weapons Effectiveness;
Ci-vlian; Computerized; Two-sided; Deterministic
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PROPONENT: IAbu >UP Ottobrunn, Germany

JLVLLPLK: IABG/SOP Ottobrunn, Germany

PURPLSE: LimiLed war analysis of conventional ground combat at the
-ivisiun level

GENERAL DESCRIPTION: COFOKS is d computer assisted, two-sided, mixed
deteriiinistic/stockastic, time step simulation employing lanchester
equations and probability theory.

INPUT: Weapon systems data

0O)TPUT: Game history, chronology of events, unit status. Post-professor

proviJes user specified game statics.

HARDWARE:

o CumpuLer: CDC bOOU
o Operating System: Scope 3.4
o Minimum Storage Required: 100,000 Octal Words (COBIT)

SOFTWARE:

o Programming Language: FORTRAN IV
o Documentation: Available

iLME RLqUIREMENTS:

c To acquire Data Bas.: I month
o To structure Data in Model Input Format: 1/2 month
o Player Learning Time: I month
o "laying Time; 2 months
o PU Time per Cycle: 400-b0 CP seconds

i 11 CLASSIFiATION: CONFIDENT IAL, RESTRICTED

JiNi J- CONTACT: IABG
Arteicung SOP
Linsteiriestrasse
0 8012 Ottobrunn, Germany
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.qyregated Conversion Model for Air Combat

PkUPONLN': Air firce Assistant Chief of Staff, Studies and Analyses

,LVLLUPER A l, ur.-5cifnce Applications, Inc.

PURPOSL: COLL>)L is a coimputerized analyticdl model designed to
;_owpute airborne Lnturceptor probability of detection and conversion
tj niiament ! unLh position for given target characteristics and
tactics. :t is used to evaluate interceptor performance under varying
equipment, ECM, command and control, and geometric conditions.

GENERAL DESCRIPTION: COLLIDE is a one-sided, deLerministic model
vrich simulates a one to one airborne intercept.

I NPUT :

o Air-to-air 1rIssile ],bench envelopes
o eoaietry of engagement region, interceptor, and target vectors
o Phys'cal parameters of interceptor ari target aircraft
o Visual and radar detection parameters
o ECM, .nd corl.;and and control eniironment

, 'PUT•

o ProbdDility f detection and conversion for various approach
angles

o Optirnui approach angle

LLLIMITATIONS: Does not include capaoility to combine effects
su taneousradar/IR/visual search.

s 'aiputer. IBt 3 j32
6 ) erating Syste;n: TSO
:) M ni;;iur Storao-o Required: 29K
0 ieripherujl Lquiment: TSO display terminal, printer

K'-ojr iw ii rg [ anquage: FORTRAN IV
)tuilientat ion:

-ULLLJ--An Aggrag,ited Conversion Model fir Air Combat,

- LM in C()LLIUL, 30 Jun /b
'-ULLADL User's Manual, Documentation of Radar and C2
'.(,citications, Jun 80
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11ML RLqULRLMLNIS:

o 2 months to assemble data base
o CPU time: Several seconds
o I to 5 days to analyze output

SECURITY CLASSIFICATION: UNCLASSI-ILD

FREQUENCY OF USE: 5 times per munth

USERS: USAF/SA

V10IXT Of (NTkT: Assistant Chief of Staff, Studies and Analyses
Mkq US Air Force (AS/S; SI)
Wdsninyton, D. C.
Telephof.e: (202) 695-3379

AUTOVON: 225-3379

KEYWORD LISTING: Co'iputerized, Analyti,, Air, Limited War, One-sided,
Jeteri nistic, Intercepar
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.,MANtX :OMbat ANalysis Model EXtended

PROPONENT: TkADOC

V.'LOPLR: ere, ai Research Corporation 'GRC)

P:JRPOSE: The need for a computationally efficient model which could closely
,)prox--mate the rusults of a slower, high-resolution combat simulation

;rompted the development of COMANEX. COMANEX can be used to extrapolate the
resIlts of a Jiscrete event simulation such as CARMONETTE, and therot y

predict battle outcomes for heterogeneous force mixes nok explicitly
s:m Ilated. The computational efficiency of ^OMANEX also makes t feasiblE
for assessment of indivirual-unit comoat ergagerijents in the f amework of a
.worge-uni uivi.ion level wargame such as DNl.

(<NERAL DESCRIPTION: COMANEX ccmprises two subprograms: a nreprocessor and

an ttrition iiudel.

COMANEX Preprocessor: The preprocessor operates on a time-sequenced
record of casualties (such as a CARMONETTE history tape), and uses the
-,rinciples of maximum likelihood estimation to determine te attrition
-oefficients (kill rates) for all firer-target combinations in the battle.
Acou;siton probabilities are computed for each force, o that the related
ittrition coefficients automat;cally characterize an engagament is direct
"e scuare law), indirect fire (linear law), or some intermediate

situation. Usually the battle is broken down into two, three or more
inct pha~es of combat, and a unique set of attriticn coefi cients and

j -P-i;on probabilities is computed for each interval. -his procedure
,rally yields an excellent maximum likelihood fit to the original oattle.

COMANEX Attrition Model: The attrition model numerically integrates tKt
, oefficients with respect to time yield aggregate losses fc- ea-h

batle _an be stopped selectively as a function o' time or
riFr to ome preset percentage-casualty-threshold for either force.

' OM. ! 'x rep-oc-ssor:

4, Number of replications of the high-resolution battle

, eqinni y and end times of each interval (phase of combat)
4 Force mix (high-resolution battle)

Time-sequenced record of casualties, i.e., firer type, target type,
timp of occurrence of earh casualty

XOMANFD Attrition Model:

...ce mix 'variable)
',< inr anG end times of each interval (phase of combat)
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* Attr'tion coefficients (unique set for each interval)

* Acquisition probabilities "one value for each force per interval)

OUTPUT

COMANEX Preprocessor:

j Attritln coefficipnts (unique set for each interval)
* Acquisition probabilities (one value for each force per interval)
* Killer victim scoreboard (high-reso'ition battle)

COMANEX Attrition Model:

* Killer-victim scoreboard (function of input force mix)

MODEL LIMITATIONS:

COMANEX Attrition Model:

6 Input force mix should not differ significantly from the force mix
specified originally in the high-resolution simulation, particularly
if the modified force mix would dictate revision of tactics and/or
scenario when played in the high resolution simulation.

HARDWARE:

* Computer: Digital
* Operating System: Any with some modifications
* Storage Required: Preprocessor - 29K

Attrition Model - 13K
* Peripheral Equipment: Line printer, tape drive

SOFTWARE:

, Programing Language: FORTRAN IV
* Documentation Dissertation, Ohio State University, 1969

TIME REQUIREMENTS:

* 1 to ? weeks initially to structure CO"ANEX Preprocessor for
non-l'RMONETTE biput data format.

p Execution Time: Preprocessor - typically 8 to 12 ml,utes
(UNIVAC 1108)

Attrition Model - typically 15 to 60 seconds
(UNIVAC 1108)

SECURITY CLASSIFICATION: Unjlassified

FREQUENCY OF USE: 50 to 7F times per study
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C CA.-

POIN 01' COTI'ACT: Director
US Army TRADOC Systems Analysis Activity

ATTN: ATAA-TGD
White Sands Missile Range, NM 88002
Phone: AUTOVON 258-3149 (Mr. Brenton C. Graham)

MISCELLANEOUS:

* COMANEX is undergoing revision to account for ammunition expenditure

and to improve the quality of its predictability for varying force

L.ixes.
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TITLE: COMBAT - Simulation of Encounters Between a Platoon and a Section

PROPONENT: DOA Army, G-1-24, Dept of Defence, Russell Offices, ACT, 2600,
Aus'_raT 1-a

DEVELOPER: As above.

PURPOSr: The purpose of the simulation is to access the influence of rifle
firing parameters, such as time to aim and accuracy, on the outcome of an
encounter between an attacking platoon and a defending section. The
simulation has been used to evaluate the effect of varying recruit training
standards for the Army.

GENERAL DESCRIPTION: The model is a simple Monte-Carlo simulation in which
speed of advance, detectability, vegetation and hit probability are
determined from various probability distributions. The simulation is
started at a predetermined separation between the two groups and is
terminated when one of the groups has suffered a selected percentage loss of
soldiers. The program is to be extended to include a variety of hand
wcapons, such as machine guns, grenades and anti-personnel mines.

INPUT:

0 Soldiers grouping ability, start separation, means and standard
deviat"ons for the distributions of hit probability, visibility,
speed and direction of advance, time taken to aim and fire a round.

. rPUT:

* Outcome of encounter, distance at which the encounter was
terminated. The losses on both sides.

TWARE:

* The program is written in HPL suitable for a Hewlett Packard HP9825
desk top computer. Documentation is not yet available.

.,FF AND TIME REQUIRFMENTS:

* Negligible

URITY CLASSIFICATION: Unclassified

,.QUENCY OF USE: Periodically

lAS: DOA-Army
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TITLE: COMBAT II

ROPONENT: Defense Nuclear Agency (DNA)

PEVELOPER: The BDM Corporation

-PURPOSE: COMBAT 11 is a computerized model of simultaneous air/ground
combat at the theater level with tc capability to play conventiondl,
nuclear, or mixed interactions. It is an aggregate model desi;ried to
orovide an overview of theater level m ixed combat eyhanges and t(
determine ,hat is driving the battle outcome.

GFNERAL DESCRIPTION: COMBAT II is a differential equations modei.
Detailed time histories of the combat systems are obtained by numer-
ically integrating a coupled system of nearly a hundred ordinary
differential equations. Time histories incluoe tie number of re;aining
units at various locations, targets of every type Kilied within tiie
systeii, supply flows, deployments, and attritions doe to each enemv
source. Systems considered in COMBAT II are ground force units (with
a proportionate share of conventional artillery), nuclear artillery,
tactical missiles, aircraft, supplies, dnd nuclear warheads. Model
c'quations are synmnetrica' for red and blue. Asynmtries are dealt
with through data input.

INPUT:

o Allocation factor:,
o Aquisition factors
o Kill factors
o Maximum expenditure rates

.-PUT: The timie history of nearly eleven hundred parameters a,e
.tput on tape. The COMBAT 11 output tape is input to a post processor
'cqram to produ-e any of the following:

t, Cenputer printout and plot of the time history of any para
iter.
L('onsr~Ation tdble for any combat system. The conservation
tahle gives a rigorous accounting at each location throughout
the battle of units remaining, losses from each _nemy source,
expenditures against each enemy target, resupply, etc.

0 Decomposition table sunitarizing throughout the battle the
co' ributions of each combat system to the outcome. The
de, ompnsition table and conservation tables enable the analyst
tn see the contribution of each factor and to identify driving

parameters at any point of the battle.
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MODEL LIMITATIONS:

o FEBA movement is considered in three segments (fronts) only
o Terrain, weather, day, and night effects on target acquisi-

tion, and movement rates are not calculated explicitly.
Provisions are made for accounting for these effects by
manual inputs.

o There are no provisions to represent local breakthrough,
overrun, encirclement, and capture.

HARDWARE:

o Computer: CDC 6000-7000 system
o Operating System: Local or remote job entry
o Storage Required: 100K andtwo on-line files (disk or tape)
o Peripheral Equipment: Card reader or RJE terminal, printer.

SOFTWARE:

o Programming Language: FORTRAN (CDC extended)

TIME REQUIREMENTS:

o Preparation time for a completely new problem is approximately
3 man-days.

o Preparation time for a minor excursion on an existing problem
is as little as 1/2 hour.

o Typical run time for a 10-day war (including post processor
time) is under 2 CPU minutes (run time is somewhat data
dependent).

o Analysis time for output to a completely new problem is less
than I day.

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Used extensively for on-going theater force balance
studies.

USERS: The BOM Corporation for DNA

POINT OF CONTACT: Mr. John R. Bode
The BDM Corporation
1920 Aline Avenue
Vienna, VA 22180
Telephone: 703/893-0750

KEYWORD LISTING: Diffepential Equation; Analytical; Conventional-
Nuclear; Ground/Air Forces; Time-Histories; Sensitivity Analysis
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TITLL ociblned Armis Loiihat Developments Activity Jitfy War Game

kPoPNEN 1 ombined Ars Combat Developihents Activity

LLVLLOPL' Comeat Operations Analysis Directorate

'URPUSE: ,he CACDA Jiffy War Game is a computer-assisted, analytical,
,lenerdT war, mnodel which simulates ground combat by computing rates
of advance and assessing combat losses due to indirect fire, armor-
antiarior engagements, infantry combat, air defense/armed helicopter
engatements and minefields. The model's chief focus of concern is
<;cenario development and analysis of combat force structures at
division level and above.

GZNERAL DLSCRIPTI,,: ,itty War Game is two-sided and deterministic
and involves both land and air forces. The level of aggregation for
4hich the model was designed is Blue company, Red battalion, with a
'anqe of possibl, inariulation up to corps level. Simulated time is
treated on a time-step bosis. Ratio of Game Time to Real Time is 4:1
generally). Interactive wargamiing using non-linear assessment
equations for combait osses determination is the primary solution
I echn qua.

IN IT :

o Force file (3-level hierarchy)
(I Dynamic interactive game decisions

Lnvironiiiental descriptors

: nteractive feedback (CRT and/or hardcopy)
Suit-status file (printed output only)
Battle statistics summary (printed output only)
F-,ccc u,ectiveress (optional at selected gaming intervals)
Unit wedpons output (optional at selected gaming intervals)
S, or of battle (optional at selected gaminc intervals)
0u, ,,sing weapons array (optional at selecttd gaming intervals)

I, 'M'TIONS.

No -ynergis'.ic weapons effects
N, pecitic unit geometry

4,, u CDC 6400/,',)0
'11uera, ing System: 1CUL 4.2
S mnium Storage Required: 65K
)Pu: eral Lquipment: Remote interactive terminal (secure),
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SOFTWARE:

o Programming Language: FORTRAN Extended
o Docunmentation: 3 Manuals: Technical Manual - 2 volumes:

methodology; classified data; appendices; Programmers Manual;
User's Manual

o Both user's and technical documentation are complete. All
documents submitted for publication May 1977. Estimated date
of availability for published documents is June 1977.

TIME REQUIREMENTS:

o 1 month to acquire base data
o 3 man-months to structure data in model input format
o 1 week for each day of corps level battle
o 2 minutes CPU time per model cycle
o 6 months learning time for players
o 1 month to analyze and evaluate results

SECURITY CLASSIFICATION: CONFIDENTIAL

FREQUENCY OF USE: Continual

U5ERS:

o Principal: Scenario Oriented Recurring Evaluation System
(SCORES)

Otner: CACDA, COA

POINT OF CONTACT: Dr. Robert Schwabauer
Combat Operations Analysis Directorate
,*TTN: ATCA-CAT
USA Combined Ars Combat Developments Activity
Fort Leavenworth, Kansas 66027
Telephone: AUTOVON 552-3193

MISCELLANEOUS: This model supersedes SCORES Jiffy War Game, Manual
Jiffy War Game.

KEYWORD LISTING: Computer-assisted; Analytical; General War;
Two-sided; Deterministic; Land Forces; Air Forces; Time-Step
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I T_ CO1MJAP.BAS (Corru;.nications Jamming Effectiveness Graphs)

C'PjPOEN!i AFEWC/[ T,

DEJFLCPFR: AFEWC 'EWTR

PURPOSE: Draw a graphical representation of effective jammer or transmitter range
for con;iunication transmitter-receiver links

GFE'RAL OlSC;IPTION: The proqrani deternines effective radius of transmitter range for
ij5pret-ic values. It assumes a flat eirth with only standard I/R2 losses and is

based on the classical jam equation.

lNPUT:

Communications receiver bandwidth

Freouency

Transmit power

Transmit antenna gain

Distdnce of transmitter to receiver

Peak power of jammer

Jammer antenna gain

Jammer to receiver distance

I-PUT:

Fffective transmitter radius

Effective jammtr results

1'VOEL _I L TAIONS:

No atmospheric or terrain propagation losses

Assumes flat earth

No terrair

Assumes 0 dB J/S neressary tor 50% intelligibility

RPWARE.

Computer: POP 11-35

reratin,. System: TEKTRONIX SPS

Minimum Storage: 36,000 words

Peripheral Equipment: TEKTRONIX 4010 or 4014 console; TEK 4610 hardcopy
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L

SOFTWAR':

Program Language: SPS BASIC

Documentation: Comments within code

TIME REQUIREMENTS:

Time to structure input data: Time to gather parametric data on
jammers/transmitter

CPU Time: five seconds

Analysis Time- None

SECURITY CLASSIFICATION: SECRET

FREQUENCY OF USE: Two times each month

USERS: AFEWC/EWTR

POINT OF CONTACT: AFEWC/EWTR
Mr. David Brown
San Antonio, TX 78243
Telephone: 512/925-2567/AUTOVON: 945-2567

COMMENTS: This is the original version of the communications Jamming Jffectiveness pro-
r 1. Revisions and additional options resulted in later versions of this program
COMJAM I.BAS, COMJAM 2.BAS, COMJAM 3.BAS).
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T!', f" RAS (-,:V-unications lirnming Effectiveness Graphs)

rT"E" ',F !.4C/; 4TR

C-", Q-' : : ,CIFWTR

PURPOS. Ca.lates a,'d -,raphs J/S versus Jammer-to-receiver range fcr v, rious
c, mintniration< transmitter-rect.iver link distances

,LNERA, DESCRIPT!'2: Proyr,i uses standard jam equation to determine J/S ratio at target
roceiver for various Janr-ne-to receiver ranges with transmitter-to-receiver links of 1,
5, 10, And ?D a.-.ica] mi' s (Nr). Program generates X-Y graph with J/S on Y axis
and jam to-receiver range on Y axis.

I';PUT:

Peak Janier K,_er

Jammer antenna gain in direction of receiver

Transmitte- power

Transmitter gain in direction of receiver

Conjunicjtion receiver bandwidth

Jammer bandwidth

'TPUT:

Plots a :art of jamming/signal ratio against jammer to receiver range
(0-150 NM) for separations of transmitter and receiver of 1, 5, 10,
20 KM.

b ITAT1r)L Program uses only standard l/R2  losses and assumes no atmosphe-ic

terrain propagation losses.

,: DWAPr

Compu'.: PDP-lI

Operainq System: RT-ll

Minimum Storage Requirement: 28,000 of memory

Peripheral Equipment: RXO1 floppy disk driver. TEKTRONIX 4014 or 4010
terrmi nal

Progranmning Larquage: RT-1l BASIC

Documentation: Wthin program



TIME REQUI EMENTS: Total run time is 45 seconds.

SLCURITY CLASSIFICATION: SECRET

F R IQULNlCy 0 F U-S I: Slx tilws a year

phdN~~: AfEWC/LWTR and LWIA

POINT Oif CONTACT: Ar1WC/[WTR
Mr. David Ilrowr
')df Antuito. TX 7H243
Telephone: 512/925-2567/AJTOVON: 945.2567

KEYWt)R& LISTIN.: J/S Jammlingl

COMMLNTS; See comments in COMJAM.BAS
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6 AS ( Corun ica t ion Jamrmi ng £f cctivenes s Gr ph s

J KI LOP-P: -VFct4C/fN1TP.

PIJRPn' Same as CCJI2 . wi th cp,) I on to compAre theoreti cal resul ts of program to
moasred at other' C3 iCUI a toi l-~a

r'(P7RA £ i "r"I7i PrCr(a-: has option for user to enter measured for calculated) data
or specic -d"1;t-!-'ceiver, transmitter-receiver ranges and jammer effectiveness. These
..ser ent(ered points are t~itr plotted on the same graph generated b, the program for a
dire(t comparircir.

INPUT:

Peak jap11ier :ower

Jammer Antenna gain in direction of receiver

Transmi tter power

Transmi'ter gain in direction of receiver

Comurication receiver bandwidth

Jammer ban~width

J/S ratio,

Jarmer to receiver range

Transmitter miris receiver distance -- Optional

Jammer effectiveness -- Optional

Plots in X-Y graph, of janrniny/signal ratio (Y Axis) against jammnr to
noeiver range (D-150 NM) (," Axis) for separitions of transmitter and
receiver of 1, 5, 10, 20, 30, 40, 50, 60 NM

Option: Plots user entered values on same graph generated by program
for comparison purposes

-t 7a -T1-', ssurses standard I/A loss with no atmospheric or terrain attenuation.

Corptiter . PDP-11

LI- ?a t I S; ;Ys tem: RT-l1

p fl r-aT y Requiremoent: 28,000 of m-nory

Pvi rti t~qulpment: RXOI flnppy disk, TEKTRONIX 4010 or 4014 terr.i1nal



SOFTWARE:

Progranvning Language: RT-11 BASIC

TIME REQUIREMENT: Total run time 60 seconds

SECURITY CLASSIFICATION: SECRET

FREQL.-NCY OF USE: One time per year.

USEkS- AFEWC/EDTR

POINT OF CONTACT: AFE1C/EWTR
Mr. David Brown
San Antonio, TX 78243
Telephone: 512/925/2567/AUTOVON: 945-2567

KEYWORD LSTING. J/S Jamming

COMMENTS: See comments in COPIJAM.BAS.

1d2



AD-Ail5 950 STUDIES ANALYSIS AND &AMIN$ AGENCY WASHINOTON DC F/6 15/7
CATALOG OF WAROAMING AND MILITARY SIMULATION MOELS.iU)
MAY 82 A F QUATTROMANI

UNCLASSIFIED SAGAM -2Z

El



. t l II2.5

1 3 0 "11 111 -1.1 I 1 N1

1111L25 HI4 .

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU Of STANDARDS 1963-A



TITLE: COMJ3.BAS (Communications Jamming Effectiveness Graphs)

PROPONENT: AFEWC/EWTR

DEVELOPER: AFEWC/EWTR

PURPOSE: Generates X-Y graph of user entered values of jammer-receiver and trans-
mitter-receiver ranges and measured effectiveness

GENERAL DESCRIPTION: Same as COMJS.BAS except no theoretical J/S curves are generated.
Only user toints are plotted in X-Y format with J/S along Y axis and Jammer-to-
receiver range along X axis.

INPUT:

Jammer to signal ratio (J/S)

Jammer to receiver distance

Transmitter minus receiver distance

Jammer Effectiveness (Effective/Not Effective)

OUTPUT:

Graph displaying the input points. Y axis is the J/S
X axis is the jammer to receiver range

MODEL LIMITATIONS: Standard I/R2 propagation only. No atmospheric or terrain
attenuation considered.

HARDWARE:

Computer: PDP-l1

Operating System: RT-1

Minimum Storage Requirements: 20,000

Peripheral Equipment: RXOl floppy disk, TEKTRONIX 4010 or 4014 terminal

OFTWARE:

Programing Language: BASIC

lIME REUIREMENTS: Total time is 2 minutes.

SFCURITY CLASSIFICATION: SECRET

RFUNCY OF USF: Once a year
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IRS: AFEWC/CIITR

POINT Of CONACT: AFEVC/EIITR
-~ Nr. David Brow

Son Antouio, TX 78243
Telephone: Sl2/92-2567/AUTOON: 945-257

C~oWNiiT$ See comets in CMUDM.MA.
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TITLE: COMMAND Guided Missile Model (COMMAND)

PROPONENT: Wright-Patterson AFB Ohio

DEVELOPER: Applications Research Corporation, Dayton Ohio

PURPOSE: COMMAND models the engagement between a penetrating aircraft and a command
guued-missile

GENERAL DESCRIPTION:

a. COMMAND simulates the missile flyout against specific targets in the penetrator
force as assigned by ATEM. COMMAND simulates the missile launch over the gamut of range
conditions and flies the missile to the target using missile design parameters and
guidance algorithms; e.g., three point (for ECM) and lead angle (when target range is
available). The aircraft and missile modules developed in HOME are employed in COMMAND.
COMMAND includes the following additional functions: the acquisition process, the
simulation of up-down communication links, application of the appropriate radar equations
and guidance laws. If jamming occurs during the acquisition phase, a correlation must
be made in the weapon fire control between the azimuth and elevation radar channels
to establish target track position. Correlation can be determined based upon range,
target burnthrough, electro-optical, or auxiliary radar adjuncts. COMMAND simulates
operator target selection, track cursors placement, and a tracking mode selection.
Tracking options within COMMAND include: automatic and manual radar track, and optical
track. Tracking performance is based upon J/S or S/N, and Is empirically derived.

b. COMMAND can simulate penetrators carrying warning systems and employing ECM
against both target track and command guidance links. A radar fuze option with ECM
is also available. The same data outputs are available in COMMAND as in HONE.
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TITLE: Tactical Air-Land Operations Model (COMMANDER)

PROPONENT: TACLO, Fort Leavenworth, Kansas 66027

DEVELOPERS: USAF Tactical Fighter Weapens Center

U.S. Army Combined Arms Combat Development Activity

C.A.C.I. Inc. - Federal

PURPOSE: C014ANDER is an analysis tool for quantifying the effect of various com-
bi-ations of tactical air weapons and support systems on the outcome of a dynamic,
corps-level combined arms battle.

DESCRIPTION: COMMANDER consists of:

Tactical ground operations for both offensive and defensive units,
including armor, mechanized, and artillery

Tactical air operations, including CAS, interdiction, and defense sup-
pression

Tactical reconnaissance, including taroeting, son~nr configuration, and
recce fusion

Air defense operations, including target acquisition, TEL allocation,
missile and equipment availability, and damage assessment

Graphic battlefield displays of combat measures: location, momentum,
and position certainty

Calculation routines for generating/updating measures of unit mass
momentum and battlefield stress

User control over forces, including the capability to change tactical
plans during the course of a game

COMMANDER was developed to provide a tool for joint studies of the total tactical air
and ground environment. Two assumptions are fundamental to COMMANDER:

Major Army and Air Force combat (and combat-related) systems must be
Integrated into a single simulation to permit a satisfactory examination
of any one (or combination) of them within a total tactical environment.

It is not currently possible to model the COMANDER's tactical decision-
making process.

Thus, COt;ANDER is a dynamic, interactive model of combined air/ground operations in
which both the initial planning and the control of forces during the battle are reserved
to human gamers.

Two developments, possibly unique to COMMANDER, permit the achievement of this objec-
tive:

Creation of simple combat measures that quickly convey what is occurring
on the battlefield, and

Development of a user/program interface that permits gamer control of
the combat units durinq the battle.
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Each mission in COaIANDER is independent in that it can be made the focus of f study
with its own paramet:rs varied over a range of values while the others are he-d rela-
tively stable. Thus, a reconnaissance study may investigate differences between "per-
ceived" enemy locations and "ground truth" for various levels of reconnaissane effort
and aircraft/sensor combinations. A close air support study may vary tactical air
allocation rules as well as the numbers and types of aircraft. Studies of ground combat
can focus on the effects of various tactics for fixed resources or the effects of vari-
ations in force mixes or force levels.

The operations interact in that the results of each form part of the input to the
others. The disposition of the ground forces in simulated combat forms a realistic
test bed for reconnaissance operations as well as targets for tactical air strikes.
The tactical air allocation and strike operations, on the other hand, provide eir sup-
port to the ground forces that is credible in both level and timing, while recognais-
sance missions provide a "perceived" picture of the battlefield for ground and Air tac-
tical planning. The entire process is superimposed on a realistic communications model
linking command and control centers with ground and air units.

COMMANDER is an extension of the hand-played war game philosophy. Tactical decisions
are left to the players; bookkeeping and computational chores are given to the computer.
The area of tactical decision-making belongs entirely to the players, and tactical
planning for a COMMANDER game in many aspects parallels real world operational planning.

INPUT: Input requirements are extensive and consist of items such as scenario,
system characteristics/effectiveness, air-order-of-battle, weather, and terrain.
Because COMMANDER is written to allow deselection of mission areas, data input require-
ments vary with the study being performed.

OUTPUT: Complete time history with summaries for major mission areas such as air
tiFi1e results, air defense effectiveness, and ground unit status. Interactively gen-

erated graphical results as desired.

LIMITATIONS: Ground Combat. The combat zones controlled by the ground combat units
are represented by circles. Close comDat occurs when opposinq units overlap. There is
no directional effect; at the level of individual units, an attack from the rear has
the same effect as a frontal or side attack. There are, of course, ways in which the
analyst may simulate the effects of frontal versus rear attacks (for example, by type
changes, to allow the units to acquire new values for attrition rates and break points),
but the effect is not automatically present for each engagement.

There is no distance effect. The killino rates do not depend on the rel-
ative positions of the units nor on the degree of penentration as represented by the
size of the overlapping area. Thus, microtactics (that is, the movements of men and
equipment within the area occupied by the basic game unit) cannot be simulated.

The appropriate level for the basic unit played in a given name depends,
of course, on the study objective of the game. However, because attrition is determin-
istic and uniform across i ground unit, the model is probably not suitable for basic
units smaller than companiel, and the model's best use is at the battalion to division
level. While it could handlL units laraer than the division, its treatment of individ-
ual air attacks and specific environment features would be wasted (that Is, unnecessar-
ily detailed). Other operations related to real warfare but not modeled explicitly in
COMMANDER include:

Logistics (maintenance, resupply, stockpiling)

C3

Intelligence operations, espionage, deception
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Special warfare (irregular, urban, CB, nuclear)

Political, psychological aspects

Air Attacks: Weather effects may change the target detection probabilities. There is
no weather effect on the aircraft flight path nor on the survival probability computed
for the aircraft. Other operations crucial to air strikes not included explicit'y in
COtMANDER are:

Air-air combat

Logistics, resupply of fuel and weapons

Airfield attacks

Reconnaissance: Reconnaissance flights are simulated in detail, with the recce aircraft
flying along prespecifled path legs, at designated altitudes, and with sensor on-off
conditions specified by the players. The aircraft are assumed to travel so fast, rela-
tive to the ground units, that no movement of ground units takes place during the
flight. This does not mean, of course, that moving ground units are perceived as sta-
tionary. Any moving ground unit is potentially detectable by the appropriate sensors.
A recce flight may be designated as having a data-link and, if destroyed, is assumed to
have transmitted its information to the ground for all flight iegs up to the one on
which it was lost. All information is lost from a destroyed recce aircraft if no data-
link is present.

HARDWARE: Computer: CDC Cyber 74, VAX 11/780 (early CY 1982).

Operating -ystem: NOS/BE.

Minimum Storage: Apprnximately 200,000 octal words. Varies with the
scenario and modules used.

Pheripheral Equipment: Tektronix 4014 (If graphics desired).

SOFTWARE: Programing Language: SIMSCRIPT 11.5

Documentation: Extensive user and programmer documentation available.

TIME PEnUIREMENTS: General estimates of study timing and manpower requirements are dif-
Tii~Ttcause--both are especially sensitive to each study's scope and objectives.
Rough guidelines for study planning are given below:

MAJOR STUDY MINOR STUDY
EFFORT EFFORT

Personnel:
5-tu.- T~FDector 1 I
Computer Program Operators/Data Entry Clerks 2-3 1-2
Analysts 4-6 2-4
Programmers 2-4 0

Timina:
Initial Data Preparation 2 months 0
Program Runs 3-4 months 1-2 months
Data Analysis 3-4 months 1-2 months

A major study effort is one for which the entire database must be developed. Inter-
active runs are used for:
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Inputting the reconnaissance missions (which are stored permanently for
later program runs)

Inputting the air strike missions

Checking the ground war operations for consistency and "reasonableness."

When the combat results for the case are acceptable, then batch runs with parameter vari-
ations required by the study are submitted. Obtaining the runs and analyzing the results
can proceed simultaneously during the 2-6 months allotted for the study.

In addition to the development of a complete data base, a major study effort may call for
program modifications, requiring two to four programmers during the study period.

A minor study is one that may use a data base already developed in the course of another
study and will not require program changes. A team of two to four analysts can obtain and
analyze results over a two- to four-month period.

These numbers are obviously intended to be representative only, since the actual require-
ments of any given study are highly sensitive to the study's particular characteristics
as well as to the resources available for it.

SECURITY CLASSIFICATION: COMMANDER is unclassified. Data bases are normally SECRET.

POINT OF CONTACT: TACLO
lt Meyer
Ft Leavenworth, KS 66027

C.A.C.I. Inc. - Federal
2727 Camino Del Rio S.
Suite 319
San Diego, CA 92108
Telephone: 714/299-0960 "
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TITLE: COMM/EW Evaluation System

PROPONENT: DARCOM CM/CCM Directorate, Adelphi, MD

DEVELOPER: Department of Defense, Electromagnetic Compatability
Analysis Center, Annapolis, MD

PURPOSE: The system is intended for use in conjunction with existing
wargames in order to allow players of these wargames to incorporate
communications/electronic warfare into the wargames. The system is
being designed modularly to allow the incorporation of Comm/EW modules
directly into wargames being developed or modified.

GENERAL DESCRIPTION: This system is an interactive two-sided game
in which events are deterministic. The system models units to the level
of individual pieces of equipment (e.g., communications radio, jammer,
direction finder, etc.). The performance characteristics of each piece
of equipment may either be specified by the players or be drawn from a
data base of existing equipment. The location of each piece of equipment
is specified using universal coordinates, and actual terrain is modeled
using a computerized topographic data base. The system may be either
time or event driven, with changes in equipment types, characteristics or
location being allowed by each player between events or time slices. The
system then evaluates the status (i.e., operation, effects of jamming,
effects of interception) of each communication link being played. The
status of each link may be displayed in either abbreviated form (GO/NO
GO) or full form (jamming-to-signal ratio, signal-to-noise ratio, etc.).

INPUT:

o Equipment characteristics (if not in standard equipment data
files)

o Equipment locations/scenario
o Communications links/nets to be analyzed

OUTPUT:

o Link/net status
o Link/net conmunications characteristics (J/S, S/N, etc.)

MODEL LIMITATIONS: Equipment location/characteristics changes must
be transferred from wargame to this system between plays

HARDWARE: PDPlI (can be easily adapted to other similar minicomputer
as well as most main frame computers)

SOFTWARE: FORTRAN
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TIME REQUIREMENTS:

o Preparation: Set up of initial scenario may require about
a half day

o Play: Interactive, proceeds along with wargame (each Commo/
EW play may require several minutes of computer time on PDP 11)

o Analysis: Performed interactively between plays

SECURITY CLASSIFICATION:

o System software UNCLASSIFIED
o Equipment scenario may be CONFIDENTIAL
o Equipment Characteristics - depending on types of equipment

being analyzed, the characteristics may be classified

FREQUENCY OF USE: As required

USER: DARCOM CM/CCM Directorate, DOD ECAC, wargamers

POINT OF CONTACT: Mr. James Sczepanski
ATTN: DRDEL-CM/CCM
Adelphi, MD 20783
Telephone: (202) 394-3160

MISCELLANEOUS: Current simulation addresses conventional communication
and interception techniques. Follow-on work in process will address
spread spectrum modulation techniques.
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TITLE: COMO III - Computer Model

PROPONENT: Systems Analysis Division, Plans & Analysis Directorate,
US Army Missile Command, Redstone Arsenal, AL 35809

DEVELOPER: SHAPE Technical Center/US Army Agencies

PURPOSE: COMO III is a computerized, analytical, damage assessment/
weapons effectiveness model. It is used to evaluate the operational
effectiveness of air defense weapon systems in a realistic tactical
scenario. Model results can be used for comparative evaluations
of alternative systems. It contains a detail threat model to include
the ECM environment. A many-on-many or a few-on-few if desired. It
also deals with damage assessment of ground targets from air attack.

GENERAL DESCRIPTION: COMO III is a two-sided, stochastic model which
deals with land and air forces. It was designed for an individual
fire unit and may be manipulated up to a total air defense weapons mix.
May be used for a field army level of exercise. It is an event-store
model which has a ratio of game time to real time of 5:1 and uses
engagement logic, probability, statistics, and Monte Carlo techniques
as methods of solution.

INPUT:

o Technical Chharacteristics
o Performance Data
o Operational Data
o Decision Rules
o Weapons Quantity
o Deployment Layout

OUTPUT: Computer Printout

:1ODEL LIMITATIONS:

o Threat flight paths contain no detailed effects due to "G"
limits

o No digitized terraii1 data base
o Many-on-many requires large number of CPU time

HARDWARE:

o Computer: CDC 7600/CDC 6000 Series
o Operating System: Scope
o Minimum Storage Required: 125K octal
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SOFTWARE:

o Programming Language: FORTRAN
o User's manual complete
o Progranmmer's manual not complete

TIME REQUIREMENTS:

o 2 months required to acquire base data
o 1 man-month required to structure data in model input format
o 1 hour playing time required
o 10-60 minutes CPU time required per model cycle
o 1/2 months required to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 5 times per year

USERS:

o US Army Air Defense Community
o TRADOC System Analysis Activity

POINT OF CONTACT: Charles E. Covin
US Army Missile Command
ATTN: DRDMMI-DS
Redstone Arsenal, AL 35809
(205) 876-2626; AUTOVON 746-2926

KEYWORD LISTING: Analytical; Damage Assessment/Weapons Effectiveness;
Land; Air; Computerized; Two-sided; Stochastic; Event Store
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-,,L: KM0 ill - Computer Modelling System for Air Defense
TTc at ions

PfdPONENT: SHAPE Technical Centre

bEVELOPEk: SHAPE Technical Centre

PURPOSE: COMO Ill is a general-purpose critical event modelling
system designed to speed the writing of air defense simulations.
Already programmed within its framework are many oT the features that
are common to air defense simulations (aircraft flightpath representa-
tion, terrain screening, radar detection, etc.), together with a
aeans of time-ordering the critical events that occur in the simula-
tion. In addition, a special input language (COMIL) and a flexible
data retrieval system are provided. The user develops his own model
of each particular air defense weapon system in FORTRAN IV, which is
combined with the COMO Ill frainework tu produce an air defense
simulation model.

GENERAL DESCRIPTION: The COMO Ill software system consists of four
parts:

o The COMO Ill frame source program,
o A library of weapon system models (normally written by the

user in FORTRAN IV, utilizing COMO Ill frame subroutines;
o The COMO Runtape Assembly Program (CRAP);
o The COMO Input Language (COMIL)

purpose of the CRAP program is to add a selected set of weapon
_,tem models to the COMO framework, thus producing a COMO Ill simula-
...n model. A COMO LI! model is a critical event model, and therefore
,i Lhe combat simulation process, a subroutine must be programmed for
,ry discontinuity occurring. A form of time-stepping is also
:,Pted to simulate a unit "waiting" for something to occur, for

<ample a unit trying to detect a target.

'c COMIL input language allows games of varying size and detail to
simulated, e.g., one weapon versus one target, up to theatre level

..tict involving numerous weapons and erial targets (current limit
4J9b cownbat units in the game simultaneously). The total number of

;iuat units ir the game can be considerably higher than the number
L:,.i, because combat units may be created dynamically.

;': bdtd are input in the form of COMIL prograw which consists
-list of specially named COMIL STATEMENTS. In general, the type
Idtd input by means of these statements can be grouped into two
'ses: Game Control data and Combat Unit Data, as described below.
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(1) Game Control Data

o Number of each type of land-based and airborne combat
units in the game

o Size of the geographic area in which the game is played
and resolution required

o Combat unit geometry and game entry/exit conditions (x,y,z
coordinates, game entry and exit times (if known), initial
speed, planned changes in x, y, z and speed during the
game)

o Accuracy and units of measurement to be used
o Number of parametric variations required, and parameter

value
o Number of replications of each game
o Type of output required (graphics display, history of each

critical event, sunary of number of times a articular
event executed, etc.)

(2) Combat Unit Data. The amount of input data required to-.,
describe a particular combat unit depends upon the complexity of
the combat model unit which has been added to the COMO frame.
The data requirement is thus fully controlled by the user.

Weapon system models currently programmed in COMO require the
following type of input data:

o Missile/shell characteristics (time of flight versus range,
lethality, intercept boundary versus target speed, drag
coefficient, thrust history, maximum lateral acceleration as
a function of speed and altitude)

o Interceptor characteristics (drag coefficient, lift coefficient,
thrust as a function of throttle setting, speed and altitude)

o Detection/Acquisition curves (visual/radar/IR probability versus
range, or fixed boundary or individual radar characteristics)

o Reliability (probability of losing target track, missile
in-flight failure, incorrect operation by gunner)

o Logistics (missile/shell stockpile, reload capability)
o System time delays (times to react, assess target for engage-

ability, reloads, and time frequency of repetitive operations
such as glimpse time, radar scan time)

o Assessment criteria (firing boundaries, range and/or speed
estimation statistics)

o Type of inter-weapon coordination
.o Visibility data (meteorological visibility, terrain screening

patterns, search sectors)
o Airborne and ground based jammer characteristics (e.g., power,

directivity, frequency, bandwidth)
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OUTPUT:

o Computer printout of the number, frequency and distribution of
the results occurring at each decision point in the simulation
(e.g., number of detections, assessments, target kills,
missile failures).

o The mean and standard deviations of each 'result count' for
the number of replications used.

o A 'TRACE' printout (used for debugging) which causes some or
d1l of the critical events to be listed in time order with the
values of weapon system variables at the time each event
occurs.

u More complex scenarios, especially with the interceptor
operations model, can be run interactively with a graphical
representation of aircraft tracks on a display, and additional
printout, if required.

LIMITATiUNS:

Initial set-up of game requires expertise as a special input
language is used (however, once expertise is acquired, the use
of special input language can be considered an advantage over
other models).

HARDWARE:

o Lomputer: CDC 3600, CDC 6400, CDC 6600 and UNIVAC
o Operating System: For CDC 6400: SCOPE 3.4
o Minimum Storage Required: lOOK octal words or greater accord-

ing to weapon system and scenario
o Peripheral Equipment: For CDC: Disc and/or tapes

-OFTWARL:

') Programming Language: FORTRAN IV, Assembler
o Documentation:

- *STC TM-162 "COMIL Input Definition Language for
COMO Ill" May 1967 (NU)

- *STC TM-232 "The Addition of Weapon Systems to the
COMO Framework" February 1970 (NU)

- *STC TM-554 "The COMO III Air Battle Model Program
Description" 1977 (NU)

*Currently under revision

TiIM1[ rtQUIREMENTS: The definition of a weapon system model for use in
Lhe COMO framework can take a number of weeks to design and debug,
depending upon familiarity with the model. Thereafter simple runs can
Le set up in d few minutes if the programmer has a working knowledge
of the COMIL input language. More complex simulations should take no
ITcre than a day to prepare. The results can be interpreted in a few
linutes, although the analysis and evaluation can take up to 1 man-week
if d lot of parametric or output options are requested.
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SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Used daily at SHAPE Technical Centre

USERS: SHAPE Technical Centre, General Research Corporation (GRC);
C-ncepts Analysis Agency (CAA); Amy Missile Command (MICOM); Redstone
Arsenal, Selenia Italy; British Aircraft Corporation (BAC), IABG Munich
Geniiany, Thonson CSF France, Fort Leavenworth, Kansas, USA- Army Air
Defense School (USAADS), Fort Bliss, Texas, TRADOC System Analysis
Activity (USA-ATAA); White Sands Missile Range, New Mexico.

POINT OF CONTACT: SHAPE Technical Centre
P.O. Box 174
The Hague
Netherlands
APO New York 09159

MISCELLANEOUS:

o A noise jamming package has been added to the COMO frame.
This package allows the user to add noise jamming units or
radar units to any combat unit in the game, and assesses
whether a particular jammer or set of jammers can influence
the detection of a target by a radar. This facility, although
completed, is not yet fully debugged.

o A facility to enable the user to interact with the program
during a run is also under development.

KEYWORD LISTING: Simulation; Monte-Carlo; Critical Event; Air Defense;
Modelling System; Missile System, Gun System; Interceptor Operations
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TITLL: CUMU III - USAADS/UNIVAC Version

PROPONENT: Directorate of Combat Developments, US Army air Defense
School, Fort Bliss, Texas

DEVELOPER: CDC/UNIVAC Frame Conversion - TRW Defense and Space
Systems Group, Huntsville, Alabama

PURPOSE: COMO III is a computerized two-sided analytical damuage
assessment/weapon effectiveness model that can be used to simulate
one-on-one engagements to theater force-level air defense war games

GENERAL DESCRIPTION: COMO III is a framework for the construction of
system-level simulacions of tactical and strategic weapon systems in
an inherently modular and mutually compatible form. The COMO frame,
when assembled with FORTRAN weapon decks whch describe the dynamically
interacting systems, form the critical event stepped Monte Carlo
simulation which is flexible to game size and input/output format and
is extremely efficient in the use of memory. The COMO III software was
developed by the SHAPE Technical Centre, The Hague, Netherlands. It
consists of: (1) a simulation framework (discrete event simulation
executive and dynamic memory manager), an input language (COMIL) to
facilitate input of system performance and deployment scenario
characteristics, and (3) the Computer Run Tape Assembly Program (CRAP)
which fdcilitates the integration of the weapon decks with the frame.
The COMO III program has been extensively modified by TRW to run on the
CDC 7600 computer. Weapon decks are used to model weapon system engagement
logic. The fidelity of such a model is limited only by the program
objectives and the resources applied to model development. Representative
weapon decks are listed below:

PATRIOT CHAPARRAL
I HAWK STINGER
ROLAND RED AIRCRAFT

INPUT:

o Thredt aircraft characteristics and vulnerabilities
o ADA .ystem characteristics
o Aircraft flight paths and profiles
o Scenario data (flight path timing and ground deployments)
o Threat munition characteristics
o ECM jamming levels

OUTPUT:

o Computer/Microfiche printout with input data, kill summary,
and specialized statistics on a per site/per aircrat basis

o Data tape for extensive post-processing for additional data
at a later time
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MODEL LIMITATIONS:

o Medel detail can increase CPU run time
o Model is partially written in COMPASS which requires

conversion efforts to fit other machines
o Model is currently manpower intensive in set-up time and

output data reduction. (Plans exist to reduce manpower
requirements via computer assisted input generation and
data reduction

o Model run time increases non-linearly with the number of
threat aircraft in the scenario

HARDWARE:

o Computer: CDC 6400/6600/7600 (Current)
UNIVAC 1100 Series (Planned 1st Qtr, FY 83)

o Minimum Storage Required: HIMAD Study - 230K SCM 450K LCM
o Peripheral Equipment: Card reader/puncher, printer, tape

drive, disc storage

SOFTWARE:

o Programming Language: CDC - Compass and extended FORTRAN IV
and FORTRAN 77

o Documentation:
CDC: COMO III Program Description, Volumes I and 3, SHAPE

Technical Centre Manuals (STC 114-554), November 1978
COMIL: The COMO III Input Language, SHAPE Technical

Centre Manual (STC-TM-595) March 1979
The Generation of COMO III Models, STC TM-594,

March 1979
Numerous weapon deck manuals have beei, written for

the US Army Missile Command and the Patriot Project Office
unlar the control of the respective project managers
UNIVAC: No current documentation. Will be published on
or about 15 September 1982

TIME REQUIREMENTS:

o One man-year to understand the frame and weapon decks to allow
the proper generation of input data. At least three man-years
required to understand weapon decks fully and the linkages
between the decks and the frame

o 3-6 man-months to generate a full corps and rear area scenario
given prior experience

o Playing time per replication for a case with 36 Patriot fire
units, 72 Roland, and 1000 airplanes can run up to I hour.
Shorter times can be achieved at the expense of model fidelity

o Time to analyze and evaluate the results is vaiable based on
experience and the amount of fidelity required from the
simulation
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SECURITY CLASSIHICATIUN:

o Frame: UNCLASSIFIEU
o Weapon Decks: UNCLASSIFIED, out restricted l..ted

distribution
o Input Data: CONFIDENTIAL to SECRET. Unclassified input

data does not exist at this tine
o Output: CONFIDLNTIA to SLCRET

FREQUENCY OF USE:

o CDC ':'orsiori: Used in Project Successor, ROLAND COEA, HIMAD
Study and several other classified studies

o UNIVAC Version: Use projected beginning FY 83
o USA Air Defense School

POINT OF CONTACT: John R. Armendariz
Commandant, US Army Air Defense School
ATTN: ATSA-CDX-C
Fort Bliss, Texas 79916
ALITOVON 978-6702

KEYWORD LISTING: Simulation, COMO, Event-Stepped, Monte Carlo,

Air, Air Defense, Weapon effectiveness
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11ILL: COMWTh 11 - Combat Wor tniness

PROPONENT: US Any Mobility Researcn dnd Development Ci)IIdnd

DEVELOPER: Th2 BDM Corpuration

PURPOSE: COMWTH ii is a covipuLerized, damage assessment/weapons
effectiveness and target acqulsition, analytical model. It simulates
sensor/target interactlons, intelligence assessments, target analysis,
weapons allocation ana weapuns employment. t accommodates all types
of air and ground sensors and both nuclear and conventional munitions.
COMWTH IT was developed to incorporate the full range of operational
and technical details that interact to affect tne damage actually
inflicted on tactical targets. The object of COMWTH 1I is to provide
analysts with a tool that allowed them to assess the effect on target
damage of the complex sensor employ,;ent tac-lcs interaction between
sensor cap.3bilities, ervonment, force deployment, target mobility,
camouflage, target location error, munition lethality, delivery system
accuracy, system response time, and weapon employment doctrine.

GENERAL DESCRIPTION: COMWTH Ii is a one-sided, deterministic model
which employs land, air and civilian forces. It was designed to be
used primarily for individual target elements such as tanks, trucks,
and people but can also be used uj to the battalion level. The largest
unit that COMWTH 1I can accoiiodate is a division and it can be
manipulated from a company through a corps using selected units. It
is an event step model which is based on probablistic dependent and
independent events to generate an expected value type outcome.

INPUT:

o Tarqet arr,,,y
o Sensor pi::tormovcc )nd duplloyment data
o Weapon sysLe;. penor'mance and deployment data
o Sensor anid , Sstum employment doctrine ano description

of ervirorwienti

0UTPUT:

o Detected Target List - Identifies each unit that is detected
and describe., what tn( unit is assumed to be, and where it is
considered to be loc.ited. The sensors which detected each
target are also identified.

o Target Analysis File - Rt:sults of nuclear or conventional
target anilyses against each detected target are provided
for eacr delivery unit/warhead deployed against the target
array.
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o Attack Plan - The delivery unit/warhead selected for use
against each detected target is documented. Supplemental data
such as expected results, selection criteria, etc. are also
printed out.

o Attack Plan Summary - Summarizes the anticipated cumulative
damage to the array of detected targets and the total number
of warhead/delivery systems of each kind that are required to
attack the array.

o Target Damage Assessment - Tabulates how much damage was
actually inflicted on each real target as a result of the
attack against the assumed target.

o Engagement Summary - Summarizes what happended to each unit
in the array of "real" targets. It tells if a unit was
detected, if so, by what sensors it was detected, what the
unit was identified as being and how much damage was inflicted
on the unit.

o Automatic analysis of results on the basis of user selected
evaluation criterion.

o Suppression on all unneeded output formats.

MODEL LIMITATIONS:

o The time span of an individual simulation should not exceed
approximately 24 hours because the scenario requires periodic
manual revision to account for losses.

HARDWARE:

o Computer: CDC 6600 or similar
o Operating System: Scope 3.4 or NOS/BE
o Minimum Storage Required: 100 K8 words memorandum execution
o Peripheral Equipment: Disk Data Base: 40,000 words random

access; 5000 words sequenctial, scratch files: 20 sequential;
5 random access

SOFTWARE:

o Prograuming Language: FORTRAN IV Extended
o Documentation: Application guide has been published
c User's and programmer's manuals are pending.

TIME REQUIREMENTS:

o CPU time is 100 per model cycle
o No analysis time--automatic analysis by model

SECURITY CLASSIFICATION: UNCLASSIFIED
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TITLF: COPE - Combat Operational Performance Estimates

PROPV'!ENT: US Army Materiel Systems Analysis Activity

DEVELOPER: US Army Materiel Systems Analysis Activity

PURPOSE: The first model in the COPE family was designed to si.ulate
a Copperhead fire mission under battlefield conditions taking into
account such degrading effects as weather, terrain, smoke, dust, enemy
artillery, prep fires, enemy direct fire, cona.inication failures, and
target location error as well as factors affecting Copperheads ability
to track, hit, and kill a target. Later derivatives of the model
played other weapons besides Coppernead (e.g. Tanks, Tow, Hellfire,
SADARM, etc.)

GENERAL DESCRIPTION: The r-del i a primarily one-sided, stochastic,
discrete event simulation cY a sinSle weapon vs a single target unit.
It is suitable for a wide -.'iety of surface-to-surface and air-to-
surface weapon systems

INPUT:

o Probabilities of engagement, hit and kill
o Mobility data for target
o Terrain line of sight distributions and acouisition ranges are

used weather data (cloud ceilings, visibility liiiits, and effects
on smoke) are used.

OUTPUT: Output consists of a report of how many potential fire
missions by the given weapon system were successful (resulted in a
kill) and how many failed for various reasons (bad weather, smoke,
dust, target, out-of-range, LOS lost, etc.)

MODEL LIMITATIONS:

o Only 1 target unit which may have an arbitrary number of
target elements (vehicles of some type).

o Smoke is played statically.

HARDWARE:

o Computer: Control Data Corporation CYBER 76
o Operating System: SCOPE, NOS, or NOS/BE (has also been run or

CYBER 173, 174
o Minimum Storage Required: About 24K of 60 bit words
o Peripheral Equipment: Printer, disk drives (about 160K of 60

bit words for data base file)

SOFTWARE:

o Programming Language: FORTRAN 4 (Control Data Extended Version)
o Documentation: AMSSA TR-318: Copperhead Operational Performance

Evaluation (COPE): Computer Program User and Analyst Manual,
March 1981.
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TIME REQUIRMENTS:

o To acquire Data Base: 2-4 weeks for new systems.
o To Structure Data in Model Input Format depends on quantity,

but I week seems adequate.
o To Analyze Output: I hour per case.
o User Learning Time: 1 week.
o CPU Time per Cycle: 2-3 seconds.

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Extremely variable depending on studies performed.
Ranges from zero to several hundred runs per month.

USERS: USAMSAA, USAFAS, LCWSL, TRASANA

POINT UF CONTACT: USAMSAA - GWD - SWAB
Director, USAMSAA
DRXSY-GS (ATTN: Mr. Sandmeyer)
APG, MD 21001
Telephone: (301) 278-3810
AUTOVON 283-3810

MISCELLANEOUS: The original Copperhead version of COPE spawned a
number of derivative models which play Tanks, TOW's, Hellfire, SADARM,
etc. Copperhead COPE uses the PAM (probability of Engagement and
Maneuver) model as a preprocesser.

KEYWORD LISTING: Computerized, damage-assessment, artillery, weapons
effectiveness, laser-guided, smart-weapons, operational-performances,
item-level-performance, (and, of course, the names of the particular
weapons systems for which it has been used: (Copperhead, TOW, Tanks,
SADARM, Hellfire).
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TITLE: CORDIVLM - Corps/Divisixr Lvaluation Model

PROPONENT: Combined Anr.s Studies and Analysis Activity, For-t
Leavenworth, KS

DEVELOPER: Combined Arms Studies and Analysis Activity, Fort
Leavenworth, KS

PURPOSE: CORDIVEM is a computerized division/corps level multi-purpose
model. As a systemic simalation model it may be used as an analytical
tool in the design/evaluation of force structure tradeoff analysis and
other combat development problems. As a gamer-assisted interctive war
game it wiil be used to develop TRADOC standard scenarios. In addition
a training model will evolve from the interactive version to support
the Command and General Staff College at Fort Leavenworth.

GENERAL DESCRIPTION: CORDIVEM is a two-sided deter iinistic inodel
invo5lving joint Army-Air Force operatio:.s on the air/land battlefleld.
Its flexibility of use allows for a systemic simulation mode for
addressing combat development problems and as a gamer-assisted comput-
erized wargame. This modei is primarily desifred for division/corps
level application with a manipulation range of company throLgh Army.
Level of model unit resolution is normally a maneuver b-ttalion with a
manipulation range OT company through regiment. COR,"VEM is aa event
sequenced model which will oe capable of executing at or near real
time, dependent upon model application ano unit resolution. Primary
solution techniques include COMANEW utilizing Lanchester equations
along witr proDaniiistic algorithms. The CORDIVEM modeling effort is
currently in a developmental stage. It represents part of a DA
directed nierarchial model development plan instituted in 1980 and to
be completed in 1984. CORDIVEM is expectec to oe ready for limited
production application in mid 1982.

INPUT:

o Unit TbE and Echelonment
o Terrain, weather
o Leathality data
o Command & Control data
o Mobility
o Firing rates
o item level performance characteristics

OUTPUT: CORDIVEM output is a combination of graphical displays and
computer printout in the form of specialized reports tailored to
provide detailed information on military functions and processes
modled. Reports include:

o Unit Status
o Intelligence & Sensor Reports
o Killer/Victim Matrices
o Comprehensive Artillery Reports
o Reports on Movement, Resupply, Ar Missions, etc
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MODEL LIMITATIONS:

o Currently not dVdildble for use
o Undocumented
o Hardware specific, not easily transportable

HARDWARE:

o Computer: DEC VAX-11/780
o Operating System: VMS
o Minimum Storage Required: 2mb meoray, 200mb disk
o Peripheral Equipment: RAMTEK 9300

SOFTWARE:

o Programming Language: FORTRAN IV, SIMSCRIPT
o Documentation: TBP

TIME REQUIREMENTS:

o To acquire Data Base: 3 man-months
o To structure Data in Model Input Format: 2 weeks
o To Analyze Output: 1 man-month
o Player Learning Time: 2 weeks
o Playing Time per Cycle: 8 hours
o CPU Time per Cycle: 2 hours

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCYUF USE: Continual

USERS: CASAA, Fort Leavenworth, KS

POINT OF CONTACT: _ASAA (ATZL-CAR-MD)
Attn: Mr. T. Bailey
Fort Leavenworth, KS 66027
Telephone: (913) 684-5176

MISCLLLANLUUS: CORDIVLM will be linked to CASTFOREM in a battalion
level--inod-eand to FORCLM, a theater level model. The linkage will
consist ot passing scenario descriptive information up to FORCEM and
receiving detailed direct fire attrition data from the higher resolution
model, CASTFOREM.

KLYWORD LISTING: Computerized, Analytical; Simulation
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TiTLL: CUSAGL - CoriPat Sample Generator

PROPONENT: US Arny Concepts Analysis Agency

UEVELUPER: uS Army Concepts Analysis Agency

PURPOSE: COSAGE i a computerized, combat assessment/weapon effec-
tiveness\ del. The model develops information on losses of personnel
and eqCphent, and ammnunition expenditures during a 24-hour period of
ground combat. COSAGE is applied mainly in tne forecasting of personnel,
ammunition, and equipment requirements.

GENERAL DESCRIPTION: COSAGE is a closed-form, two-sided, stochastic
"Amudel which deals with land forces. It was designed to deal mainly
with forces at the division level with battalion unit resolution. It
can be employed fromn the platoon-battalion level to origade-corps
Ievel. COSAGE is ever-store and uses computer simulation as the
method of solution.

INPUT:

o Strenyth and weapons
o Orders for each maneuver unit
o W 2apons data (single shot probaoility of kill, lethal area)
o Sensor capdbilities
o Terrain data
o Movement rates

OUTPUT:

o Ki ler-victim scoreboard
o Personnel losses
o Ammunition expenditures
o Materiel losses

MODEL LIMITATIONS:

o Capa!ities not represented:
- Electronic warfare
- Che eical warfare
- Tactical nuclear effects
- Military operations in built-up areas

HARDWARE:

o Computer: UNIVAC 1100 series
o Operating System: UNIVAC 1100 Operating System
o Minimum Storage Required: 200K words for model and data
o Peripheral Equipment, Data entry, device, line printer
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SOFTWARL

o Programminy Language: SIMSCRIPT 11.5
o Docuientation:

- Code Listing
- Data Requireiaents Document
- Hierarchical Function Charts
- User's and programer's documents not complete. Final
completion expected in Oct 82

TIME REQUIREMENTS:

o 6 man-months required to acquire base data
o 3 man-months required to structure data in model input format
o 60 minutes CPU time per model replication
o I month (estimated) required learning time for basic model

ope rat ion
o I month (estimated) required to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FR__LULNCY i)F USE: Support for I to 3 studies a year

uSERS: US Army Concepts Andlysis Agency

POINT OF CONTACT: CPT Jdaies S. Kramer
US Army Concepts Analysis Agency (CSCA-RQR)
8120 Woodimont Avenue
Bethesda, MD 20814
Telephone: (202) 295-t)263

MISCELLANEOUS:

o COSAGE provides output which is used as input to other models
o Linked to:

- CEM (Concepts Evaluation ivo(iel)
- .,ARF (Wartime Replacement accors)
- APP (Ammiunition Postprocessor)

o CuSAGt is an integrated model replacement for the multi-modul
AMMOKAIES system

o Capabilities currently under development
- Attack helicopters
- Minefields
- Battleiield obscuration

- Tactical Air
- Air Defense

KEYWORD LISFiNG: Analytical, Damage Assessment/Weapon Effectiveness;
La-nd-, omputerized; Two-sided, Stochastic; Event Steps, Simulation
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I ITLL. LUUNILXUM

PROPONENT: US Army Mobility Equipment Research and 3eveopment
Comma nd

DEVELOPER: BDM Corporation

PURPUSE: COUNTERCOM was developed to realistically model, at a very
TF-iTvel of resolution (i.e., individual weapon systems), tank/anti-
tank combat; air-to-surface and surface-to-air engagements; the effects
of indirect artillery and mortar fire (including obscuration and
suppression); tactical maneuver and fire plans, the direct and indirect
effect of landmines and other obstacles; and coun~ermine/counterobstacle
systems. Besides the applications of nobility/countermobility research
and development activities, COUNTERCOM can also be used to assess
tactics and employment doctrine of mooility/countermobility systems
within the framework of the modern, integrated battlefield.

GENERAL DESCRIPTION: COUNTERCOM is a totally automated, high resolution,
two-sided Monte Carlo combat engagement simulation model designed to
evaluate the performance and military worth of integrated air-land
combat systems at the company and battalion level on the modern
battlefield.

INPUT:

o Sensor Characteristics
o i6l ue ant Red Force Characteristics
o Scenario and Mine Related Data
o Doctrine inputs
o Intervisibilities of Defender-Attack Paths Pairs

UuT',(T:

o Printed Graph, Survivors vs Time
i Table o. Average Survivors, M-Kills, K-Kilis

o Average Length of 6attle

MOLL LIMITATIONS:

o Stationary Defenders
o Fixed Attack Paths

HARDWARE:

o Computer: CDC CYBER 6000
o Operating System: NOS/BE
o Minimum Storage: 75K
o Peripheral Equipment: Batch or inzeractive terminal
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SO1 IWARE:

0 Protiramming 1. anouiye: IORTRAN 4 Lxtended
COMPASS 3

o Documentation: 2 Volume set: An Applications Guide and the
Program Documentation and User's Manual, 30 Jun 81

TIME REQUIREMENTS:

o 6 man-months to acquire new data base (if needed)
o I man-week to structure imput for execution
o 400 Octal seconds for complete run
o I man-week to design experiment, execute, and evaluate

SECURITY CLASSIFICATION: UNCLASSIFIED

FRIdQULNCY OF USE: One a month

USIRS:

o Primary: Systems Employment Branch, Countermine Laboratory,
MERADCOM

o Others: USAES, Fort Belvoir

POINT OF CONTACT: Commander
US Army Mobility Equipment Research and Development

Command (MERADCOM)
Attn: DRDME-NES (Mr. Mark S. Adams)
Countermine Laboratory, Bldg 399
Fort Belvoir, VA 22060
Telephone: AUTOVON 354-4498

KLYWORD LISTING: Mine; Countermine; Mobility; Countermobility;
Company; Force-on-Force; Simulation; Monte Carlo
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TITLE: CREST - Computer Routine for Evaluation of Simu'dtCd Tactics

PROPONENT: Chiet of Naval OperaLions, OP-96

DEVELOPER: Planning Analysis Group), Applied Physics Laboratory, Jcnns
hopkins University

PURPOSE: CREST is a computerized, analytical model that evaluates
the effectiveness of one unit successfully evading one or more adver-
saries. Although the simulation is presented in terms of a CVA
maneuvering to evade a number of nuclear and/or conventional submarines,
the model is adaptable to many encounter-evwsion situations. The game

is designed to examine the survival of a CVA with SONAR screen against
a force of submarines. The CVA mission may be to transit through an
area or to maneuver in the area. The CVA and the submarines in the
model may be given detection and speeo parameters similar to other
units; for example, merchant ships and surface raiders may be simul.tej.

GENER/Q DESCRi TION: CREST is a two-sided, stochastic model involving
sea forces only. It is capable of considering one CVA versus a
riaxiniu-i of 12C SS/SSNs. Ou coms are assessed semi-rigidly. Simu-
lated time is treated on a time step basis. A 30-hour (100 trials)
real tiile simulation requires approxinately 2 minutes of computer
time. The primary solution techniques used are Monte Carlo simulation
of decision processes and kinematics for unit motion.

INPUT:

o CVA normal and evasion speeds
o SS/SSN patrol and attack speeds
o Detection ranges
o Kill probability and weapon firing range for SS/SSN vs. CVA

OUTPUT: Time-step battle history, or various levels of summary

out put are available.

MODEL LIMITATIONS:

o Maximum of 120 SS/SSNs
o The CVA and SONAR screen or escorts cannot kill submarines.
o CVA speed must exceed submarine speed.

HARDWARE:

o Computer: IBM 360/91, IM 7090/7094
o Operating System: OS 36C (360/91); IBSYS (7090/7094)
o Minimum Storage Required: 32K
o Peripheral Equipment: Card reader and printer
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SMMTWARL

o Proyrdmliiing Language: FORTRAN IV
o uocuiiientation: "Computer Routine for Evaluation of Simulated

Tactics (CREST), "Command Manual, User's Manual,
Listings, PAG No. 17-68, CM 3350

o Both user's and technical documentation are complete.

TIME REQUIREMENTS:

o 3 days to prepare input
o Approximately I second CPU per model cycle (3 minutes

run time for 100 trials)
o 3 days to aralyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Annually

USERS: OP-96

POINT OF CONTACT: As ,ssment Division
Johns Hopkins Applied Physics Laboratory
Johns Hopkins Road
Laurel, Maryland 20810
Telephone: 953-7100, Ext. 7311

KEYWORD LISTING: Analytical; Damage Assessment/Weapons Effectiveness;
Sea Forces; Computerized; Two-Sided; Stochastic; Time-Step
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TITLL: C3 Model - A Strategic Communication Simulation Tool

PRUPUNENT: Joint Strategic Target Planning Staff (JSTPS/JPS)

(Note: The C3 model is a derivative of the AF Studies and Analyses -

developed STRAT command methodology.)

DEVELUPER: Air Force Studies and Analysis, Science Applications,
Inc., JSTPS, and SAC/ADW.

PURPOSE: This computerized model simulates the one-way flow of
wrgency Action messages from the NCA to strategic forces. The model

determines the time-varying availability of nodes and radio links in
benign, nuclear, and/or janming environments, and simulates one-way
propagation of an EAM through this degraded network to a variety of
force elements.

GENERAL DESCRIPTION: The C3 model is general in nature, such that any
desired communications network can be examined. The model was primarily
designed for strategic forces (bombers, SSBNs, ICBM Launch Control
Centers) and uses a stochastic time-step Monte-Carlo tachnique witn a
shortest path network algorithm to determine probabilities of message
receipt as a function of time at special nodes. A scenario of hours
duration can be run in minutes of CPU time.

INPUT:

o Network topology (nodes and links from initiator to force
elements).

o Description of attack (nuclear weapons and radio jammers).
o Node processing times and link delays.
o Node group data.
o Run arameters (number of Monte-Carlo replications, game time,etc.

OUTPUT:

o Node probabilities of survival and link availabilities (as a
function of time).

o Computer printout which includes probability of message
receipt as a function of time.

o Detailed output at the end of each Monte-Carlo cycle is
available at the user's option. This data includes node
dead times, node alive times, order of nodes receiving message,
and message arrival times at each intermediate and destination
node.

MODEL LIMITATIONS:

o Computer storage capability.
o Selected nuclear effects.
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o Type ot Computer: IBM 370/3033, IBM 4341
u Operdting System: DOS
o Itorage Required: Varies accordiry to network and attack size
o Peripheral Equipment: Discs or tapes can be used for input/

output data storage

SUFT ARL:

o Proracmmil y Language: FORTRAN IV
o bucurientation: User's Manual and Programmier's Manual available.

iAML RQU [RiNLN1S:

o Tii,e required to acquire base data and structure data in model
input foriat varies from hours to days. depending on size and
complexity of network to be modeled.

u CPU tinme per model cycle is 5-10 Minutes (after link and node
avoilabilities have been computed) for moderate-sized network.

o Several weeks learning time for new users.
o Hours-days to analyze and evaluate results.

SLL~uRTY rLASSIFICATION: SECRET

FRLQULNLY OF USE: 100-200 times per year

UJSLRS :

Principal: JSTPS/JPS and AF/SASC (STRAT Conmmand version),
JSCS/JCA
Other: NSA

- ,NT H)F CONTACT: Joint Strategic Target Planning Staff/JPS
Attention: Maj Paul
Building 501, Room U131A
Offutt Air Force Base, NE 68113
Te] e-hone: 294-1,836

L, ii Ki N N: Analysi. ; C3; EAM Distribution Networks; Coiiinunica-
Lion' ietwork ropology; Connectivity.

M 7L LLANLL US: The C3 model consists of two major components. The
NtwrWiY StdtkS Model (NSM) computes time-varying node and link avail-
iui1ltis ot a network subjected to a nuclear and/or jamming attack,

SI, tntmL bynamic Network Simulator (DNS) simulates message propaga-
tion through the degraded network. The size of network and attack
esLidlish the storage and run time rquirements of the C3 model. For
exa1ble, a simulation of network of 900 nodes, 3700 links, 5000 wpns

enu bOJ iteraLions on an IBM 3033 requires 5 megabytes storage and
b hour. CPO time for the NSM and C ;egabytes storage and 5 minutes
6'6 t ie Tor the DNS. Several DNS runs can utlize a set of NSM
uuu dutd if the network topology and the attack does not change.
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'A(,,MP - )ahaye Assessmont Computer Program

zONENT: Defense Nuclear Agency (DNA)

iL9LUPLR: Engineering Systems Division, Stanford Research Institute

PURPOSE: DACOMP was developed to apply the SEER Ili single-weaoon
fa~lout model to the analysis of full-scale strategic nuclear at-acks.
Tne program was designed to determine the radiological fallout effects
on population centers and to assess damage in terms of fatalities and
casualties. DACOMP has been used in a damage assessment exercise
involving an attack of 1,261 nuclear weapons against 3,615 population
resource points in the United States. The program was run for three
different attack dates. Although the computer program was designed
for strategic nuclear studies at the national level, it can be applied
to tactical nuclear studies over a more limited area.

ENERAL DESCRIPTION: UACOMP is a dynamic simulation model using the
falling rates of representative particles and the winds aloft over the
Study area to determine the ttansport and final deposition of radioac-
-.ve debris from nuclear bursts. The program accepts wind data from
up to IOG weather observation stations and generates the wind field
over the entire area of study for four observation times. The fallout
Gose received at each resource center from all ieapons is determined,
and, using the distribution of population with various shelter pro-
tection factors, the program computes the expected number of fatalit'es
and casualties.

INPUT:

o Population resource data
o Weapon laydown
o Wind data
o Shelter protection factors

OUTPUT:

o Outside dore for eacn resource center
o Number of fatalities and casualties for each resource center
o Nuimber of fatalities and casualties for eac, sta~e
o Total number of fatalities and casualties nationwide

MuDEL LIMITATIONS:

o 10 shelter distributions
o 4 wind observation times
o 12 wind levels
o 10 weapon types
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IIARIDWARL:

o Computer: CDC 6400
o Operating System: Batch
o Storage Required: 45K
o Peripheral Equipment: 1 tape file for resource data is

required, a second tape file for weapon data is optional,
three scratch files

SOFTWARE:

o Programming Language: FORTRAN IV
o Documentation: "Computer Routine for Evaluation of Simulated

Tactics (CREST) ," Conand Manual , Users Manual , Listings,
PAG No. 17-68, CM 3350.

o Both user's and technical documentation are complete.

TIME REQUIREMENTS:

o 3 days to prepare input
o Approximately 1 second CPU per model cycle (3 minutes run time

for 100 trials).
o 3 days to analyze and evaluite results.

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Annually

US7RS: OP-96

POINT OF CONTACT: Mr. Charles G. Frankhauser
Planning Analysis Group
John Hopkins University
Applied Physics Laboratory
8612 Georgia Avenue
Silver Spring, Maryland 20910
Telephone: 589-7700

KEYWORD LISTING: Analytical; Damage Assessment/Weapons Lffectiveness;
Sea Forces; Computc ized; Two-Sided; Stochastic; Time-Step.
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T7TLE: DADENS-C2 - Divisional Air Defense Engagement Simulation - Command
and Control

PROPONENT: US Army Air Defense School/Directorate of Combat Developments
(USAADS/DCD)

DEVELOPER: BDM Services Company

PURPOSE: DADENS-C2 is computerized, analytical, general war and damage
assessment/weapons effectiveness model designed to simulate either one-sided
or two-sided war games. It investigates the effectiveness of offensive and
defensive force command and control systems. The focus of this model is
command and control. Elements are included to provide either a realistic
battlefield environment within which the command control systems must
operate, or a means of measuring the effectiveness of alternative command
and control systems. Weapon systems are represented in sufficient detail to
realistically represent their operation and to make significant changes in
their characteristics meaningful in the outcome of results.

GENERAL DESCRIPTION: DADENS C2 is a two-sided, stochastic model involving
land, air, sea, or paramilitary forces. The level of aggregation for this
model is oni on one (one fire unit - one threat vehicle). It can simulate
the operation of alternative air defense command and control systems, and
investigate in detail complex situations involving the interaction between:
(1) offensive and defensive forces; (2) offensive forces and the
environment; (3) defensive forces and the environment; (4) command and
control and the environement; (5) command and control of defensive forces.
The level of model exercise is one numbered UTM grid zone. The model was
primarily designed for 444 defense entities, 28,665 offensive objects, and
2,047 conmunication 14ies with a range of possible manipulation to *ncludp
any combination of offensive and defensive systems. Simulated time is
treatri on an event store basis. The DADENS-C2 is a fully rigid
computerized war game. The model is event-stepped and uses Monte Carlo
techniques to determine the results of events which influence future events.

INPUT: The analyst prepares the attack plan by inputting specific aspects
such as:

* Threats identifiers
* Launch times
* Hostile burst times and locations
a Turn points
e Velocities
* Nodes representing comnand and control center, relay station,

switches, etc.

OUTPUT:

A history of all defensive and offensive actions and the results of
all defensive and offensive interdctions are recorded. Two generic
types of output are produced: (1) summary reports, and (2) sorted
lists of messages. The analyst can obtain a few concise summaries
of results, or complete list of each action with any level of detail.
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MODEL LIMITATIONS:

0 Area of play - on UTM grid zone
0 Defense - 63 (444 per defense)
* Offensive cells - 4,095 (7 objects per cell)
• SAM system types - 63
* FI types - 7
* FI base types - 63
a Sensor types - 63
* ABM system types - 63
* Threat types - 31

HARDWARE:

* Type of Computer: CDC 6000 Serie-s
* Operating System: SCOPE 3.4 Co'npiler
* Minimum Storage Required: 147K words of octal storage
0 Peripheral Equipment: Disks, magnetic tapes and internal system

packs

SOFTWARE:

* Programing Languages: FORTRAN and ASSEMBLER
* Documentation: BDM's version of FORTRAN. This is converted to

FORTRAN and ASSEMBLER by BDM's SST translator. No documentation on
translator.

0 Documentation is not complete. User's documentation is incomplete,
and technical documentation is partially documented.

0 This model is still in its testing stages and has not been used to
support a study.

TIME REQUIREMENTS:

* 4 months to acquire base data
* 2 man-months to structure data in model input format
* 1 to 4 hours of CPU time per model cycle, depending on detail of

scenario
* Learning time is variable as to player's responsibility
a 1 month to analyze and evaluate results

SECURITY CLASSIFICATION: Unclassified

FREQUENCY OF USE: Still in test

USERS: US Army Air Defense School/Directorate of Combat Developments - SW

POINT OF CONTACT: Pete Bogue, BDM 821-5241 (through Washington Switch)
John R. Armendarlz, USAADS, AUTOVON 978-6702
Juan Cabrales, USAADS, AUTOVON 978-6523
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:: DAMSLL - Transportation Network Analysis interac;.ve Data
Mv anagement and Selection)

# CPONLNT: US Army Logistics Center

DEVELOPER: The BDM Corporation

?JROSE: Tne Data Management and Seiection (DAMSEL) Data Lase Manage-
_.en, System is an automated system for transportation network analysis.
Tr.s interactive, use-oriented system provides the capability for
analysts to rapidly conduct shortest path analyses for the routing of
personnel, equipment, and supplies. The analyst also has the capability
to evaluate the effectiveness of various interdict'on policies by block-
ing links in the network and determining the resulting transportation
delays and alternative routings. The DAMSEL system was designed to
support simulation models of the Army Worldwide Logistics System
(MAWLOGS) family, including LOGATAK I, LOGATAK Ii, AND MACATAK.
DAMSEL supports these models by automatical y providing regionalized
siasets of transportation network data which can be input directly to
tne models.

&LiERAL DESCRIPTION: DAK'3EL is a computerized, interactive or batch,
Lransportation network analysis methodology. The transportetion
network is stored in a Data Base Management System (DBMS) for ease of
access and change, and to preserve the data for multiple users and
app! cations. The DAMSEL network is also presented in a multi-volume,
set of Data Base Atlas'. Each Atlas volume includes a complete set of
aps witn overlays delineating the existing DAMSEL network elements on

each page and a coiputer print out of the DAMSEL data values or. the
facing page. The DAMSEL data oase currently encompasses most of tne
Central European transportation network, Mideast and the Northeast Asia
regions.

iNPUT:

o Selection:
- Quadrant
- Sectors desired
- Modes desired (highway, rail, sea, air, inlana waterway,
pipeline, transshipment)

- Model input format desired
.!-:eractive Analyses:

- n
- ,eszination
- Snipment size
- Mode restrictions
- Network blockage

o DaLda Base Expansion:
- Terminal Number
- Link numbers
- Quadrant
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- Mode
- City
- Country
- Locdtion
- Capac i ty
- Docks
- Vulneraoility
- Rebuild time
- Type of liik
- Route number
- Length
- Rate of travel
- Location of vulnerable points

OUTPUT:

o Selection:
- MAWLOGS t-.c "lie with all data base elements for region
- MAWLOGS repor, for transportatior network selected

o nteractive Analysis:
- Routing for shiprlent by terminal and link numbers
- Irivel time

c Data Base Expansion:
- Report of data elements altered or added

MUOLL LIMITAIIONS: Transportation network analysis limited to regions
contained in tie data base management system. Dynamic, time phased
traffic interactions can only be represented by linking DAMSEL to one
of the family of MAWLOGS simulation models specified above.

HARDWARE:

o Computer: CDC 6000, CDC CYBER 176
o Operating System: NOS/BE, NOS
o Minimum Storage Required: 120K (Octal)

S')FTWARE:

o P aqramminy Language: FORTRAN, System 2000 DBMS
o l)ocmII'iI .n ., H I. ion:

- D)A.SI I DBMS User's Guide
- DAMSEL Prograimier's Guide
- DAMSEL Transporation Network Atlas, The BDM Corporation,

1981 User's and Progranmer's manuals, including interface
with MAWLOGS models documentation, are complete.

T rME REQU IREMENTS:

o 3 months to expand data base to new region of the world
o I day to structure data in model input format
o Interactive response for playing time
o 1-5 days required learning time for players
o Minuttes to hours to analyze arid evaluate results
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j CuRITY LLASSIFICATION: JNCLASSIFIEO program code ana cdta base

FREQLNCY OF USE: 50 times yearly

jSERS:
o US Army Logistics Center

o The BDM Corporation
c Defense Nuclear Agency

PCINT OF CONTACT: Mr. Sherm Cockrell
Simulations Division, OAD)
US Army Logistics Center
Ft Lee, VA 23801

.:_A :ujS: Models to which the DAMSEL system interfaces include:

M,%LOGS, LOGATAK I, LOGATAK II, PETRONET, and MACATAK.

KLY .JRD LISTING: Analytical, Logistical, Land, Air, Sea, Computerized,
Transportation, Nodes, Tnroughput
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TIILL: DBM - Division Battle Model

PROPONENT: TRADOC

DLVELOPER: General Research CorporaJn (GRC)

GENERAL ESCRIPTION: DBM is a computer assisted, manual wargaiiie designee
to support studies of the performance of weapons, organization, and
tactics of a division-size force. The model permits the play of tactical
aircraft, airmobile operation, and general support artillery as weli as
ground combat operations. The manual portion consists of decisionmaking,
determnnation of events, and time sequencing wnile the computer provides
attrition assessment, reports battie results, and keeps rtLords. The
game is played on a tactical nap with unit resolution to the company/
battalion level. Play may be in open, semi-closed or closed modes.

INPUT:

o Weapon effects data
o Unit organization
o Tactical decisions

JUTPUT: Combat attrition

MODEL LIMITATIONS:

o Requires tactically proficient gamers
o Requires an extensive library of nigh resolution simulations

for ground combat attrition calculation

ARDWARE:

o Computer: D4gital
o Operating system: Any with some modification
o Storage 55K
i Peripherl Equipment: Line printer, tape drive

SOFTWARE:

o Programming Language: FORTRAN IV
o Limited documentation is available.

TIML REQUIRLMENTS:

o SeL up time dependent on high resolution history
availabiiity - apprcximately two man-months minimum.

o Game play: 1/2 to 1/8 real time, dependong on ga,-ler
skill. Two to four games may be played simultaneously

o Computer Time: Six minutes per two hours of combat
play (UNIVAC 1108)
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'ICURITY CLASSIFICATION: Dependent on input weapon effects data.

Bdsic model is UNCLASSItIFD.

IIkLQULNCY Of USL: Approximately 100 times per study.

USERS:

o TRASANA
o (AA

POINT OF CONTACT: Director
US Anny TRAbOC Systems Analysis Activity
ATTN: ATTA-TGD (Mr. Keith THorp)
White Sands Missile Range, NM, 88002
Phone: AUTOVON 258-1881/3149

MISCELLANEOUS: Model is linked through COMANEX to a high
resolution simulation such as CARMONLTTE.
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TITLE: OCAPS - Dual Criteria Aimpoint Selection Program

PROPONENT: Defense Nuclear Agency (NATD)

DEVELOPER: Science Applications, Inc.

PURPOSE: DcAPS is a computer program used to select single weapon
aimpoints. It simultaneously maximizes the damage to targets and
minimizes damage to designatea non-targets. It can also be used to
evaluate target/non-target damage from an input aimpoint (DCZ) data
base. A necessary condition for aimpoint selectlon is that the da:.iage
specifications on the primary target be met. In all cases, the
aimpoint which kills the target and minimizes damage to nearby non-
targets is given. In many cases, alternative aimpoints are also given
which maximize dcmage to nearby secondary targets while simultaneously
killing the primary target and limiting damage to non-targets.

GENERAL DESCRIPTION: DCAPS is a deterministic model osing standard
target damage evaluation procedures. It determines a lethal almpoint
region (LAIR) within which the primary target kill criteria are met.
It then searches this region for desirable aimpoir.ts based on user
supplied damage criteria. Several alternativcs are available for
damage specification. Up to 500 targets/non-targets can be processeG
as a group. Up to 50 weapon types (combinations of yield, accuracy,
and height-of-burst) can be considered.

Weapon list (yield, accuracy, height-of-burst)
o Target kill requirements
o Non-target .jrvival requirements
o Program control options
o Target/non-target data base
o Optional strike file data base
o Optional secondary weapon list

OUTPUT:

o Selected aimpoints
o Dama, e to targets
o Damage to non-targets
o Damage to other installations

MODEL LIMITATIONS:

o Fixed targets
o 500 installations
o 50 weapon types
o Single weapon aimpoints
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HARjWARE:

o Computer: IBM 360, Honeywell b060, UNIVAC 1108, and DEC 10
systems

o Storage Required: 50K words decimal
o Peripheral Lquipment: Hard copy device

SOFTWARE:

o lPrograiiiuing I anyuage: FORTRAN IV
o Docu[lentation: DCAPS Program Final Report, July 1975

TIME REQUIREMENTS:

o Data Base: A few minutes if data files are available
o CPU Time: About 15-20 seconds per aimpoint on UNIVAC 1108
o Data Output Analysis: User dependent

SECURITY CLASSIFICATiON: CONFIDENTIAL

FREQUENCY OF USE: Used extensively at )AI and other DOD organizations

USERS: USEUCOM, SHAPE, CCTC, USAFE

POINT OF CONTACT: Headquarters, Defense Nuclear Agency (NATD)
Washington, D. C. 20050
Phone: (703) 325-7403

KEYWORD LISTING: Dual Criteria, Analstic, Damage Evaluation, New
Guidance, Fixed installations, Targets, Non-targets, Evaluation,
Aimpoint Selection, Designated Ground Zero
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TI LL: DLLIVLR

k6PONLNT: HQ USAF/SAGM

:VLLOPER: HQ USAF/SAGM

PURPOSE: To estimate the time required to deliver a given military
orce by airlift. It provides computerized analysis of sortie output

=rom tne Airlift Loading Model (ALM).

GzAERAL DESCRIPTION: This model is a deterministic computation of the
t e to deliver a set of military units (oescnbed in terms of sorties
required by various aircraft types to move the entire unit) by an
airlift force of a mix of aircraft types. The force can vary in size
and aircraft utilization rates during the deployment. Aircraft capability
is measured in sorties per day. Resupply requirements are decremented
from the existing capability.

NPUTS: Include the sorties required to move a given uni by different
aircraft types, as well as the number of sorties still required by the
.ns capable type following a less capable type, the number of each
_;!cra4t type, its utilization rate and its round trip flying time.

JtT?UTS: Completion times of various cargo types within nits and of

tne entire unit and, if requested, the sorties available.

MODEL LIMITATIONS:

o The model can accept a maximum of six aircraft types, three
of which can be outsize cargo capable, up to 10 increments of
utilization rate or fleet size changes, and up to 100 units

o The model does not actually load or fly the aircraft, but
depends upon sorties determined by the ALM and uses average
sorties per day calculations

7.ARDWARE:

o Type Computer: Honeywell 6180
o Operating System: Multics
o Minimum Storage Requirements: <20K
o Peripheral Equipment: None

SOFTWARE:

o Programming Language: Multics FORTRAN
o Documentation: Source code and instructions in

HQ USAF/SAGM

TIME REQUIREMENTS:

o Prepare data base: Variable
o 3 seconds CPU time per cycle
o Data Output Analysis: Variable
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SLCURITY CLASS11 CATON: UNCLASSIFILD

FREQUENCY OF USE: 250 times per month

USER: AF/SAGM

POINT OF CONTACT: AF/SAGM
The Pentagon
Washington, D.C. 20330
Telephone (202 694-8155
AUTOVON 224-8155
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TITLE: Dynamic Electromagnetic Signal Environment Model, Second Version (OESE12)

PROPONENT: AFEWC ktaskng by ASD or AFSC)

DEVELOPER: AFEWC

PURPOSE: An analysis tool to assist the PELLS SPO in predicting and specifying the data
handling rates for receiver and data processing equipment operating in a dense electro-
magnetic environment.

GENERAL DESCRIPTION: The model simulates the operation of threat radars by simulating
antenna scans. RF agility and pulse repetition frequency (PRF) agility. It calculates
time of arrival for each pulse at each aircraft as the three aircraft are moved along
the FEBA.

INP6 :

Warsaw Pact Wartime Scenario by electronic order of battle (EOB) location
with equipment parameters.

Limited to sequentially processing 300 radars at a time from the environment
frequency and time windows.

OUTPUT: Sequential listing of pulse emission to estimated time-of-arrival at each
aircraft for subsequent computer processing to determine emitter locations

MODEL LIMITATIONS: Three aircraft, microsecond tim-of-arrival accuracy

HARDWARE:

Computer: UNIVAC 418

Operating System: RTOS 9E

Minimum Storage Requiremet: 64,000

Peripheral Equipment: Tape drives, drum, printer, etcetera

SOFTWARE:

Programing Language: FORTRAN

Documentation: No documentation except program listing

TIME REOUIREMTS: Dependent upon frequency and time windows chosen

SECURITY CLASSIFICATION: SECRET NOFOIR

fRICNENFY OF USE: Seldom

IM : Contractor fo- ASO, AFSC

POINT O COETACT: AFEWCISAA
Nr Dave Crawford
Kelly AFB
San Antonio TX 78243
Telephone: 512/925-2938/AUTOVON: 945-2938
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DEACOM - Divisional Electronic Warfare Combat Model

rROPONENT: US Army Concepts Analysis Agency

jEVLLOPER: CACI, Inc

PRP SE: The DEWCOM Model is a computerized, analytical, general war
d iea doel designed to assess the impact of communicatio-s and
electronic warfare on the outcome of combat.

GENERAL DESCRIPTION: The DEWCOM Model is a two-sided, stochastic,
event-driven model of land warfare. Tactical communications and
electromagnetic intelligence/threat acquisition systems and electronic
warfare against these systems are simulated. The model is driven by a
conventional tactical engagement with ground and close air support
forces that include maneuver units, artillery units, EW units, and
support units. The finest resolution accommodated is maneuver (platoon',
artillery (battery), EW (section), and support (section). A typical
simulation would involve a Blue Division against a Red Army.

INPUT:

o Terrain
o Combat organization
o Weapon, communications and electronic warfare systems character-

istics
o Message characteristics

OUTPUT: Individual events can be recorded for later analysis

MuDEL LIMITATIONS: Does not include logistics or the effects of the
integrated battlefield.

HARDWARE:

o Computers: UNIVAC 1100 series, IBM /0/148
o Operating System: UNIVAC 1100 Operating System, OS 370
o Minimum Storage Required: 200K words
o Peripheral Equipment: Printer, disk, tape drive

SOFTWARE:

o Programming Language: SIMSCRIPT 11.5
o Documentation: Divisional Electronic Warfare Combat

DEWCOM Model - Executive Summary (CAA-D-80-4), User Manual
CAA-D-80-5), System General (CAA-D-80-6), Programmer Manual
CAA-D-80-7)

TIME REQUIREMENTS:

o Data base acquisition: Up to 12 man-months
o Data structured for input: Up to 3 man-months
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o Run times: b minutes comiputer time for each hour simulated,
on a UNIVAC 1UO/82

o output analysis: Lstimated to be 3 man-months

SECURITY CLASSIFICAiION: UNCLASSIFIED

FREQUENCY OF USE: Support for several studies per year

USERS: US Army Cuncepts Analysis Agency

POINT OF CONTACT: Mr. M.L. Dwarkin
US Anly Concepts Analysis Agency (CSCA-SMS)
8120 Woodmont Avenue
Bethseda, MD 20814
Telephone: (202) 295-1645

MISCELLANEOUS: The DEWCOM Model supersedes the COMMEL III Model.
P-anned enhancements include nuclear weapons effects (EMP, blackout)
and nre realistic coiiiand and control logic.

KEYWORD LISTING: Communications; Electronic Warfare, Simulation;
Electronic Countermeasures, Intelligence, Command Control, Radar
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TIT [: D(-M - Dynamic General Equilibrium Model

PROPONENT: Federal Emergency Management Agency

DEVELOPER: Compute, Management Office, Office of Information Resources
Management, F*deral Emergency Management Agency (Contracted)

PURPOSE: DGEM is a computerized econometric simulation system for
economic and industry analysis. The model can be used to evaluate
national economic and industrial conditions during industrial
mobilizations, general war, limited war or other emergencies.
The primary problems addressable with DGEM are:

- To measure the economic impacts of major energencies or
economic disruptions on the growth to GNP and its components and
on industry input--utput relationships.

- To measure the economic impact of disruptions of basic materials
and energy products on industrial outputs, prices, and growth in
GNP and its components.

- To measure the economic impacts of increased war mobilization
requirements on economic growth, industry output and equilibrium
requirements for basic materials and energy products.

- To measure the substitutability among basic materials and
products and among industrial outputs in achieving war mobilization
goals.

- To measure the requirements and evaluate goals for stockpiled
strategic materials, energy, and industrial capacity in the event
of war or mobilization for war.

- Where possible, to measure the effects of catastrophic economic
disruptions such as nuclear war and evaluate economic activity and
growth following such catastrophes.

- To veasure the economic impacts and effectiveness of policies
such as to mitigate wartime and peacetime em.ergency shortages of
energy products, basic materials or industrial outputs and the
effects of prices and policies on demands for energy, basic
materials and industrial outputs.

GENERAL DESCRIPTION: The DGEM employs an econometric approach to
consider emergency economic and industrial activity and growth in the
United States. Simulaions of the model are deterministic. The model
is driven in in event store mode by means of expected responses to
changes in relative prices. The price changes include changes in
production by industries; sub-titutions of raw materials, energy,
inteniiediate goods, and finished products; investment, employment;
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technology, wealth, dnd econumic growth. Price changes in the model

can DeC inmposed through changes in taxes, population, c~pital stock
and s.4)piies of raw materidls, intermediate goods, finished goods and
ener ;y.

DGEM considers 36 separate industrial sectors as well as households
and governments in modeling the US economy. The sector configurations
were devised to optimizP the detaii of the manufacturing and energy
sectors while limiting the econometric relationships irn the model to
around 4,000. The number of econometric relationships grows geometri-
cdlly with the number of sectors. The sector detail could be expanded
to as ;iany as 500 sectors by using DGEM to drive more detailed input-
output models using a modular approach.

The model has been successfully tested for convergence under drastic
changes in population, capital stocks and supplies of resources. As
such, it shows considerable promise for simulating economic strategies
for nuclear warfare and recovery from nuclear attack.

The model simulates annual economic growth based on changes in capital
sLock, population and private wealth from year to year. The model can
be simulated for several years with one or two days of analytical
preparation. The simulation c oftware employs Newton's method for
solving a system of nonlinear simultaneous equations.

INPUT Inputs to simulations can include economic policy variables

such as a variety of tax rates and government expenditures as well as
relative prices of inputs or outputs, supplies ot inputs or outputs,
and primary inputs such as capacity, labor or energy.

OUTPUT: Lquilibrium production, price,, input requirements, investment,
consum-ption, tax revenues, etc., are printed out for each year of the
simulation. A variety of outputs are available covc -ing the 4,000 or
so econiomic values evaluated by the model in each simulation year.

Md3t.L LIMITATIONS:

o DGEM needs a monetary/financial sector to improve its usefulness
in econxTiic stabilization matters

o ine limited sectoring requires disaggregation for many emergency
purposes

O The general equilibrium structure restricts simulations to
long-run inalysis

0 DGIM i, national-level only--no regional, state or local

capabi li ties
, Data and econometric model parameters soon will need updating
o Not yet operational

,iAiDJWARL: The OGEM is available on the UNIVAC 1108 computer. Its
prescnt -unfiguation requires 60,000 words of main memory to execute

the simulation program.
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SOFTWARL: The simulation software is written in FORTRAN. It is a
flexibl nonlinear simultaneous equation solver which is based on
Newton's method and designed specifically for DGEM.

TIME REqUIREMENTS: The data development for the DGEM cost approximately
$500,000 in contract funds and required 2.5 staff years and 115 hours
of ccnputer time in addition. The model development also cost $500,000
in contract funds and required 2.0 staff years and 1,800 hours of
computer time. Single year model simulat'ons may require one or more
days of staff preparation but typically less than a minute of computer
tine. Staff preparation per annual simulation eclines as the number
of annual periods considered for a given scenario increases. Computer
time expressed as standard units of processing increases approximately
linearly with the numbers of annual periods to be simulated. The
model was designed to facilitate analysis by skilled econometricians,
not as a gaming device requiring a low skill level of execution.
Decisionmakers could be educated in the use of model results in a
relatively short period of time.

SECURITY CLASSIFICATION: The DGEM and its basic data are unclassified.
Specifications of some national security simulations would require
exercising the model in secure mode.

FREQUENCY OF USE: The long-range simulation capability of the DGEM is
still oeirg developed and tested. This work will be completeo early
in 1982. The model is not being used other than for test purposes.

USERS:

Tne DGEM effort was initiated with the primary purpose of improving
FEMA's strategic raw materials stockpile analysis capability. Secon-
aarily, its purpose was to enhance FEMA's capabilities in realistically
planning for war mobilization. DGEM's future role in these critical
analytical efforts is now unclear. If used, it likely couuld signifi-
cantly contribute to analytical efforts in these areas.

Tne Department of Energy is planning to rely heavily on DGEM in its
long-range analysis of potential energy disruptions. Energy contributed
f~ncing to both the data and modeling development efforts. The
emergency economic stabilization activities both of FEMA and the
Department of the Treasury are highly interested in making use of the
XiEM. DGEM has also attracted interest from the more general economic
com runity as one of the few contemporary economic models with extensive
structure pertaining to supply side issues.
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POINT OF CONTACT: Dr. William T. Fehlbery
Computer Management Office
Office of Infomination Resources Management
Resources Management and Administration
Federal Emergency Management Agency

Washington, DC 20472
Telephone: (301) 926-5411

MlSuELLANEOUS: A long-range simulation capability should be completed
for- DGEM early in 1982. Detail on monetary and financial sectors
needs to be adued. The Department of Energy plans to expand the
coverage of energy products in DGEM.

KLYWORD LISTING: Econometric, Interindustry, Equilibrium, Dynamic,
Simulatior, Substitution, Technology, Model, and Economic
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TITLE: Direct Fire Simulation (BRONZE SCEPTRE I Version)

PROPONENT: War Games Section, Directorate of Land OperacLical Research
(JLdRY-,perational Research and Analysis Establishment (OR r-), Ottawa,
Canada.

DEVELOPER: As above.

PURPOSE: Assessment of the interaction between direct fire weapons in
research war games.

GENERAL DESCRIPTION: Th2 program models interacticns between up to eight
defending and eight attacking groups, each group comprising up to nine
similar items. The logic is rather abstracted in that prcbabilistic line of
sight and detection are treated as group vs group phenomena which persist
for the full five minutes. The model proceeds in two sections representing
an opening engagement and the remainder of the five minutes. Line of sight
and detection status are determined in section one. In each section, -oups
are chosen one at a time and awarded a certain number of "tries" which they
then expend against opposing groups. A "try" may be converted into a firing
or lost for various reasons such as suppression or low acquisition
probability.

INPUT:

e General information required consists of engagement type, ambient
light, met visibility range, an advantage code which affects the
randomness of order in which groups are chosen to act and a
fire-on-signature policy.

* For each group, the inputs required are grid location, item type,
weapon type, search and acquisition device types, light level,
contrast, smoke, movement, tactical position, ready rounds,
personnel, suppression factor and suppression type (reflexive or
not).

* In any given run a large amount of the input required may be derived
from default values or previously stored data.

OUTPUT:

* This consists of the line-of-sight and detection status, number of
firings and kills between each pair of groups and number of
personnel casualties to each group.
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MODEL LIMI ATIONS:

0 The model is too abstracted to be used with any confidence in weapon
comparison studies. For .xample it is not entirely clear wnat
detection in the model corresponds to in real life. As a war game
assessment tool the models justification lies in the plausible
outcomes generated by it and its simplicity of use.

9 Run time is slow on the HP 9830 typically 10-15 minutes exlusi 'e of
Input. This will be reduced greatly by new equipment.

HARJWARE:

* HP 9830 mini-computer with disk drive.

SOFTWARE:

a Programmed in BASIC.

STAFF:

* Operator. War Game controller provides input data.

TIME REQUIREMENTS:

* Preparation: Input time typically 5 minutes.
* Play: Running time typically another 10-15 minutes.
s Analysis: Included in research war game analyses.

SECURITY CLASSIFICATION: UNCLASSIFIED.

FREQUENCY OF USE: Continuously during research war games.

USERS: DLOR War Games Section.

MISCELLANEOUS:

* To be converted to either HP 2000 Access or PDP 11/34 in near future.
* A run time exclusive of i/o of approAimately one minute is to bp

expected.
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TITLE: Division Level War Gaine Assistue Comaana Post Exercise.

PROPONENT: War Game Section, Directorate of Land Operational Research
(DLOR, Uperational Research and Analysis Establishment (C&AC), Ottawa,
Canada.

DEVELOPER: As above.

PURPOSE: The game is designed to train and exercise staff college students
in brigade and divisional staff work in a dynamic setting within the corps
battle.

GENERAL DESCRIPTION: Tnis is a manual, closed, two-sided game, with split
command levels, conGucted in real time (real time/game time ratio >) with
a five-minute game time interval. The force being exercised is a division
within a corps framework in mobile defense against a combined arms army.
Division HQ and three brigade HQ command posts are established with students
filling all appointments.

Brigade lower controllers represent unit commanding officers and forward
observation officers. DLOR war game controllers carry out the sub-unit
tactics in addition to discharging their controller duties.

Symbology, rules and assessment procedures are as for "Brigade and Unit
War Game Assisted Command Post Exercise".

INPUT:

* Scenarios, organizations and establishments prepared by Canadian
Land Forces Command and Staff College (CLFCSC) Kingston and Canadian
Forces Command and Staff College (CFCSC) Toronto.

* War Game Rules and assessment procedures prepared and used by War
Game Section of DLOR.

OUTPUT:

* Assessment techniques arc designed so that overall re2iistic
outcomes can be arrived at quickly from which lower controi
intelligence and reports can be extracted relevant to the level of
play. The information which lower controllers get is that which a
unit commander, e.g, battalion commander, would normally nave
available to him in actual operations and from which he would
forward all operations reports and returns on the command post.
Similarly, artillery nets function between forward observation
officers, regimental command posts and divisional artillery staffs.
The logistics activities are driven as a result of battle activity
and interactions.
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MODEL LIMITATIONS:

0 Cannot be conducted without DLOR War Game staff controllers
and supervising assessors.

* Required additionai augmentation for some higher control staff
positions.

e Large control room staff.

HARDWARE:

* 1:12,500 scale colored maps for control board.

SOFTWARE:

* Nil. Manual assessments. Detailed logs are maintained by all
lower controllers, higher controllers and command posts.

STAFF:

* DLOR war game staff of eleven military officers, four NCOs .nd
two scientific officers as controllers and supervising assessors.

* Each brigade lower control cell comprises six students represent-
ing units of the brigade.

* Higher control is manned by a mix of Directing Staff, students
and augmentees.

* Brigade and division command posts have all staff positions manned
by students.

TIME REQUIREMENTS:

0 Preparation: Given the scenario, preparation of operational plans
by the players and realization of deployments on the
control map takes two to three days. Within this
period DLOR war game staff brief and train lower
controllers and assessors as necessary.

* Play: The war game portion of the exercise usually is
conducted for three days.

a Analysis: All detailed logs are retained and analyzed for staff
lessons within the Staff College.

SECURITY CLASSIFICATION: UNCLASSIFIED overall. Rules, which remain under

DLOR control, are of various classifications.

FREQUENCY OF USE: Two exercises annually.

USERS: CLFCSC Toronto.
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Tit: DIVL[V - Division Level Wargdmne Model

P,"PPitENT: US Army Materiel Systems Analysis Activity

DEVELOPER: US Army Materiel Systems Analysis Activity

PURPOSE: The DIVLEV model is used to determine the relative merit
of various weapon and support system mixes and of various tactics
in a realistic combat environment. The merit of each variation is
oased on how well the total ground force performs, and not solely on
tne performance of the particular system being varied.

GENERAL DESCRIPTION: DIVLEV is two-sided, expected value, time-step,
combined arms land combat model, that includes the effects of air on
the ground battle. The imodel is designed to play a defending division
size force against a suitable attacking force. The defending force
can be as large as a corps with a corresponding larger attacking
rorce. The manipulated units can vary from company/battery level
to battalion.

INPUT:

o Tactical scenario to include initial situation and unit
objectives

o Weapon data to include range, rate of fire, crew size, weight

of ammunition, and range dependent kill rates
o Terrain statistics
o Unit data to include position, equipment strength and

maneuver instructions
o Vehicle speeds
o Fixed wing aircraft/sorties, mission
o Reliability and repair times for weapons and vehicles

OUTPUT:

o Plots showing unit positions
o Unit data to include position, strength, and interaction

with opposing units
o Killer- - victim scoreboard
o The time interval for any of the output can be specified by

input codes

MODLL LIMITATIONS:

o Digitized terrain is not included
o Logistics are kept on the unit level and not by the individual

systein
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HARDWARL:

o oimputer: CDL-1600
o Operating System: Batch
o Minimum Sturage Required: 125K
o Peripheral Equipment: Disc stordge, CALCOMP Plotter

SOFTWARE:

o Prograiing Language: FORTRAN IV
o Documentation: Model description, users and technical

documentation are complete and available from the
developer

TIME REQUIREMENTS:

o 3 man-months to acquire base ddta
o I man-month to structure data in model input format
o Overall game play: 1:8 game time to play time
o Computer time: 5:1 game time to computer time
o 5-6 hours learning time for players
o Most analysis can be done concurrently with game play

SECURITY CLASSIFICATION: UNCLASSIFIED

FREUENCYO_ USE: 1-2 games per year (50-100 runs per year)

dSERS: US Army Materiel Systems Analysis Activity

POINT OF CONTACT: Uirector
US Army Materiel Systems Analysis Activity
ATTN: DRXSY-T (Tony Rouse)
Aberdeen Proving Ground, Maryland 21005
Telephone: AUTOVON 283-2900

301-278-2900

MISCELLANEOUS: This model can be used as a simulation once the player
input decisions have been developed through war gaming the desired
tactical situation. This reduces the manpower and time required to
play variations.

KLYWORD LISTING Computer-Assisted; Analytic; General War; Two-Sided,
-NtYmTinTistc, Land Forces; Time-Step
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T]ILl: )IVWAG - Division War Gam',e Model

PROPONENT: Combined Arms Combat Developments Activity

DEVELOPER: Combat Developments Research Office, Computer
Sciences Corporation

PURPOSE: DIVWAG is a player-aststed, analytical, general war model.
Based upon game order to the units, the model performs the firepower,
mobility, target acquisition, and combat service support functicns.
The chief focus of concern is the evaluation Of a division-sized force
at a level of resolution which will permit determination of the impact
on force effectiveness of changes in mixes of weapons and othei systems.
In addition, the model considers available logistical support and other
comdbat and coioat service support functions, to include Army and Air
Force air support.

GENERAL DESCRIPTION: DIVWAC is a two-sided model having bot" deterministic
dnd stochastic features. Land and air forces are simulated. The model
is )rimdrily designed to consider units ranging in size from a maneuver
oattalion task force to a division. The lower limit of this range may
be manipulated ti consider a maneuver company team. Simulated time is
treatea on an event store basis. The ratio of game time to real time
is 1:3. Probability and analytical algorithms are the primary solution
techniques used.

INPUT:

o Terrain nd weather data
o Weapons and equipment characteristics
o Weapon effects data
o Decision tdbles for establishing priorities for fires and

levels of attack
o Consumption rates
o Unit TU&Es
o Task organization

OUTPUT:

o For each period: A set of computer printout reports which
provide the information essential for accomplishing the

period turnaround
o For a game: Raw data requiring analyis in summary, tabular

form

MODEL LIMITATIONS:

o Does not portray dismounted riflemen in ground combat
o Communications are not simulated
o Total number of units for both sides is 1,000
o 200 items of enuipment are played for each side
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I AR UWARL.:

o Computer: CUC 6500
o Otperat I nq SysL0"ii: COPL 3.4.2
o Minimmml %'Ioraqc Required: 3 willion words
() lerripheral Lquipumwnt: 1 disc drive, 3 Lalpe drives, card

reider and printer

SLF TWARE:

o Programing Language: FORTRAN and COMPASS

o Documentation published on ]5 August 1972. An updated version
is available dated April 1973. A User's Manual, Technical
Manual and a Progranmmer's Manual are provided with the
documentat ion

1'ML RLRLIU MLNTS :

o 3 mont.hs to acijuire base datd
o 15 man-months to structure data in model input format
o 60 calendar days playing time for 48 hours of continuous combat
o 1.7 hours CPU time per two hoL's of combat
o 6 months learning time for players

SECURITY LASSIFICATION: CLASSIFIED

VRLQULNCY OF USE: Two times , year

USLRS: Not applicable

POINT OF CONTACT: COL Stephen G. Friend
Chief, Scenario and War Games Division
USA CACUA, ATCA--SW
fort Leavenworth, KS 66027
eIle phone: 913 684-3957
AUItVON 552-3951

MISCEILANLOUS: DIVWAG superseded DIVTAG Ii
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I.ILL: DUNN-KEMeF

?OPONENT: Manual and Computer Supported Simulations Division, Battle
Simulations Development Directorate, Combined Arms Training
Developments Activity

DEVELOPER: Same as Proponent

PURPOSE: Train company/team level leaders in the planning and conduct of
conibineu arms combat operations in a simulated combat environment.
Evaluation of and training in internal unit SOPs.

GENERAL DESCRIPTION: A three-dimensional, manual battle simulation
designed to train leaders in combined arms operations. Players employ
scaled miniatures on a terrain board in accordance with unit orders
and SOPs.

INPUT:

o Order of Battle
o Firing Rates
o Terrain and Weather

OUTPUT: Combat resolution derived from CRTs manually and oral reports
rendered by players to training elements.

MODEL LIMITATIONS: Game time versus real time ratio.

HARDWARE: Training Device 17-98 (DUNN-KEMPF)

SOFTWARE: N/A

TIME REqJIREMENTS:

o 2-3 hours player learning time

o 8 hours playing time per cycle

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: As desired by unit.

USERS: Unknown.

POINT OF CONTACT: Commander, USACAC
ATTN: ATZL-TDD-SM
Ft Leavenwoth, Kansas 66027
AUTOVON 552-3180/3395
Commercial: (913)-684-3180/3395

MISCELLANEOUS: Rules update published in October 1981
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TITLE: DRAGON - Digital Simulation of the DRAGON AntitanK Missile

PROPONENT: US Army Materiel Systems Analysis Activity (AMSAA)

OEVELOPER: US Army Materiel Systems Analysis Activity (AMSAA)

PURPOSL: The digital simulation of the DRAGON missile is designed to
De used an analytical tool in various studies concerning the effective-
ness of the weapon.

GENERAL DESCRIPTION: The simulation is based on a full six degree of
freedom mathematical model. It simulates the flign of the DRAGON
missile from launch to target (encompassing human tracking error,
weather, manufacturing tolerances, etc.). The time-varying, nonlinear
differential equations are solved via the Runga Kutta fourth order
integration algorithm. The simulation is most ofter used in a Monte
Carlo fashion as a means of generating predictions of some aspect of
lissile performance.

INPUT:

o Time history of gunner tracking error in azimuth and elevation
o Time history of target position in three dimensions (i.e., in

XYZ coordinates)
o Initia: target coordinates
o Launcher coordinates

OUTPUT:

o Computer printout (at each time step) of:
- Missile lateral and vertical displacement from the target

line in launch coordinates
- Missile center-of-gravity displacement from the x-axis in

launch coordinates
- Missile range
- Missile velocity
- Number of pairs of side thrusters fired

o Printer trajectory plots vs time of:
- Missile lateral and vertical displacement from the target

line in launcn coordinates
- Missile center-of-gravity displacement from the x-axis in

launch coordinates

.! ... ATIONS: Single infantryman vs single target

HARDWARE:

o Computer: CDC Cyber 70 Model 76
o Operating System: SCOPE
o Minimum Storage Required: 6K words
o Peripheral Equipment Requied: Line printer
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SOFTWARE: The simulation is progranmmed primarily in the Advanced
Continuoius Simulation Language (ACSL), although several subroutines
are written in FORTRAN. The program source listing contains many
comments, and the simulation is further documented in AMSAA Technical
Report #334, "Digital qimulation of the DRAGON Missile" (expected
Iub] ication October 1981).

I ML RLqUIRLMLNfS:

o To structure data in model imput format - 2 hours
o To analyze output - I hour
o CPU time per cycle - 15 seconds

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Depends on needs (of other agencies, e.g.) Ballpark
average equa s 300 runs/year

USERS: US Army Materiel Systems Analysis Activity (AMSAA)

POINT OF CONTACT: Mr. Patrick J. O'Neill
US Army Materiel Systems Analysis Activity
Comibat Support Division
Attn: DRXSY-CS
Aberdeen Proving Ground, MD 21005
Telephone: AUTOVON 283-2611

KEYWORD LISTING: DRAGON missile; ACSL language; digital simulation;
erigineeriny mo-Iel; validation; flight simulation; Runga Kutta fourth
order integration algorithm
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TITLE: TAYG - Div7isional War Gam

PROPONEN: MA2 Branch, RA, DE, Sevenoaks. Kent

DEVELOPER: RARDE with support from LOGICA Ltd

PURPOSE: Manual, computer-assisted War Game for Land Warfare Studies

GENERAL DESCRIPTION: Closoa, two-sideo witn split command levels.
Terrain aggregated in 500m squares. Units in gener-l aggregated at
Platoon (Blue), Company (R2d) with important units down tc single
vehicles. Event sequenced. Flow of orders and information simulated
in Command/Control/Cornmunications modei with appropriate delays.

INPUT: Scenarios for ComLat Development and Defence Intelligence Staffs.
Equipment performance data from MOD R&D Estabs. Unit performance data -

from analysis. Terrain data - from maps.

OUTPUT:

* Battle historic and tactical impressions - from miiitlry players
and control staff

i Game occurrence diary with all events recorded
a Analytical data is then extracted from the occurrence diary

using special purpose software

MODEL LIMITATIONS: Numbers of individual units less than 1500 each side.
Rate of play typically 6-12 minutes real time to I minute gamr time.

HARDWARE:

* Type computer: VAX 11/780
9 Operating System: VMS
* Minimum storage required: 1 1/2 Mbytes MOS; 3 x 67 Mbytes discs
# Peripheral equipment: 8 VDU; 8 printers; 1 14ne printer;

2 x Magnetic tape drives

SOFTWARE:

* Programming Language: VAX FORTRAN (PLUS)
* Documentation Availability: Users Guide and Programmers' Manual

STAFF:

* Control: 3 Military officers
* Players: 2 Military officers (permaient Red and Blue commanders)

12 Military officers (visitors - variable depending on
on staff functions explicitly played)

* Support Staff: 6 clerks; 4 map markers
a Analysts: Variable depending on projects under evaluation
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TIME REQUIREMENTS: Prepare Data Base: 5 days

SECURITY CLASSIFICATION: Up to SECRET

FREQUENCY OF USF: Continuous. Six games each of four weeks duration per
year. These games are independent but any number can be run sequentially
to giv )ntinuous combat simulation.

USERS: RARDE

[)I JI OF CONTACT: S/MA2, RARDE, Sevenoaks - Knockholt (0959) 32222 Ext 2370

MISCELLANEOUS: Transfer to new dedicated computer in 1979. This sheet
uddated November 1981.
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TITLE: DYNCOM - Dynamic Combat Model

PROPONENT: Systems Analysis Division, Plans & mtralysis Directr,- te,
US Army Missile Commaand, Redstone Arsenal, AL 35809

DEVELOPER: Ohio State Univers'ty and US Army Missile Command

PURPOSE: DYNCOM is a computerized, analytical, damage assessment/
weapon effectiveness model. It predicts combat unit performance as a
functior of weapon system characteristics, tactical deployment
doctrine, amd real terrain interactions. DYNCOM is a high-resolution
close support land combat model developed to predict the effect of
missile performance characteristics on the effectiveness of tactical
units in engagements with enemy forces. It also assesses the

effectiveness of ether weapons (i.e., armor, aerial platform, air
defense, artillery) on engagements with enemy forces.

GENERAL DESCRIPTION: DYNCOM is a two-sided, stochastic mudel which
deals with land and air forces. It was designed for a company size
unit up to battalion level and may be manipulated from a single
element to multiple battalions. It is a time-step model which uses
stochastic processes, event sequenced occurrences as methods of
solution.

INPUT:

o Actual terrain description
o Scenario representation
o Tactical doctrine
o Weapon system performances characteristics
o Military characteristics (vehicles deployed)

OUTPUT:

o Complete battle history as a function of time steps per
single or multiple replications

o Individual single even outcomes
o Summary outcomes as a function of battle time (variable)

MODEL LIMITATIONS:

o Operational modes of laser guided missile systems are
represented separately

u ECM not explicity represented
o Weather and environmental conditions not represented

explicitly
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HARDWAR L:

o Computer: IBM Computers (360-370 series)
o Operating System: HASP
o Minimum Soraqe Required: 7flOK bytes
o 'eripheral lquipment: Disk

.NU1 i WARL

o Progrativning Language: FORTRAN IV
o User's and programmer's manuals complete

TIME REQUIREMENTS :

o 2 months required to acquire base data
o 1 man-month required to structure data in model input format
o Function of computer type, scenario size and type determines

CPU time required per- model cycle
o Learning time for players is variable
o Statistical output program available to analyze and evaluate

results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Variable

IJSt 1: US Any

POINT O CONIACT: US Army Missile Conviand
Redstone Arsenal, AL 35809
(205) 876-3633 AUTOVON 746-3633

NI SCLLL ANLUUS:

o Linked to statistical output program
- Tape developed during DYNCOM execution containing
signifi.ant events serves is input to the statistical program

o Supersedes DYNTACS (Dynamic Tactical Simulation)
o Degraded battlefield environmental conditions and new acquisi-

tion methodology (non-visable) capabilities plan to be added

KLYWORD LISTING: Analytical, Damage Assessment/Weapon Effectiveness,
I.ai, Air, Computerized. Two-sided, Stochastic, Time Step
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TITLE: DYNEVAL - Oynamic Economic Values Mode'

PROPONENT: U.S. Arms Control and Disarmament Agency

DEVELOPER: Decision-Science Applications inc.

PURPOSE: DYNEVAL, a national economic model in which ti,= ,nieilying
decision processes are governed by a dynamic balance of value
considerations, is a fundamental analysis tool for assessing the
theoretical adaptability of the economy to severe disruptions.

GENERAL DESCRIPTION: DYNEVAL uses Lagrange Dynamic Programming to
chart through time the optimal trajectory of an economy which nas
either been disrupted in some way, or in which the value structure has
been changed.

INPUT:

o Input-output data aggregated into current activity levels
to include investment, production, trade, and consump:ion
activities. (Data bases available for 95 sector Sov-ez and'
465 sector USA; Model limited to 1000 production activities.,

o Capital resource inventories
o Capital gestation times, depreciation rates, ci ount rates,

and growth rates for all capital resources
o A direct requirements matrix
o A rental array giving current Nix of capital and labor for

each production activity
o Utility functions for consumption activities
o Fraction of each capital resource which survived disruption

(recovery problem)
o Minimum consumption activity level
o Ratios of utility coefficients
o Translog elasticity parameters for capital/labor trade-offs,

and if two types of capital are required, the effective
capital calculations

o Population growth

OUTPUT:

o Activity levels for each production and consumption sector
for each year for both current economy ind study economy

o Summaries of major macro-economic indicators or both current
and study economies

MODEL LIMITATIONS: Adequacy anJ reliability of I-0 iata
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HARDWARE:

o Computer: DEC 2060
0 Operating System: TOPS 20
o Minimum Storage Required: 3.6 niega bytes
o Peripheral Lquipment: Tektronix Graphic Terminl

SOFTWARE:

o Programming Language: FORTRAN
o Documentation: Draft copies available from ACDA/OA

TIME REQUIREMENTS:

o Prepare inputs: Dependent upon degree of aggregation
of data

o CPU time per cycle: 1-30 minutes depending upon
complexity

SECURITY CLASSIFICATION: UNCLASSIFIED

FR<EQUENCY OF USE: Daily

USEkS: ACDA, DOD/ISA

POINT OF CONTACT: Office of Operations Analysis
U.S. Arms Control and Disarmament Agency
320 21st Street, NW
Washington, D.C. 20451

KEYWORD LISTING: Economic Analysis, Recover, 1-0, Military
Expenditures, Equilibrium Analysis
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lI[LL: LDSPUP - LvetiL Driven Simulation of Personnel Operational

Th -rTurm rI ce

2ROPONENT: Naval Surface Weapons Center, White Oak, Code G42

DEVELOPER: Mission Research Corp.

PURPOSE: EDSPOP is a tool used to assess the performance of the guard
response force in a physical security system.

GENERAL DESCRIPTION: EDSPOP is a model which allows the user to
describe a situation where the expected performance of a guard is
desired. By describing the situation the model will compute the
probability of detection, time of performance, etc., for the task
being perfonred.

INPUT:

o Physical condition
o Dedication
o Willingness
o Training
o Scenario

OUTPUT:

o Event sequence
o Prooability of detection
o Time
o Success

MODEL LIMITATIONS: Scenario complexity

HARDWARE:

o Computer: P0 E 3220, 7/32
o Operating System: OS 32/MT
o Minimum Storage: 600 KB Memory, 10 MD Disk
o Peripheral Equipment: Graphics terminal, Digitizer

SOFTWARE:

o Language: FORTRAN VII
o Documentation: User's/Programmer's Manual

TIME REQUIREMENTS:

o 6-1b hours to set up model depending on complexity

o 20 minutes to run
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SILCUr~iIY tcLASIfICATIUN: UNCLASSIFILU

PUINT OF LJNTACT: Mr. Ld Jdcques
NSwC/G42
White Oak
Silver Spring, Mf) Z091U
Telephone: (20.2) 394-e39b

KEYWORD LiSTING: Human Perfonnance Model
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TITLE: E'..ctromagnetic Interference Effects Hodel (EIEM)

PROPONENT: U.S. Army Electronic Proving Ground

Aberdeen Prov,- uround, Maryland 2100:

PURPOSE: The Electrom g'etic Interference Effects Model is used to assist in the
-nduct of compatibility and vulnerability analyses of communications and electronic

equipment and systems in tactical deployments of any force model to incluae Army in the
field with upposing forces. The output of the modpl may be used to make decisions on
overall concepts of operation, and the equipment and systems to support the operational
concept.

DESCRIPTION: inis model takes deployment data concerning the location, terrain, and
linking of all comimunications-electronics equipment deployed in a U.S. Corps; samples a
required number of links; and based upon equipment parameters and scoring data, deter-
mines the communicability probability for the link without interference. The model then
computes the proraqation loss for each interfering transmitter. Based on the previously
measured susceptibility of the intended receiver to interference from that particular
interferer at the computed signal to interference ratio (scoring), the model then com-
putes the prob.bility of correct information transfer for the desired link under consid-
eration. Vulnerability is determined similarly with the jammer considered as an inter-
ferer.

INPUT: Deployment data

Equipment parameters data

Propagation

Scoring data

OUTPUT: In addition to interediate printouts, scores are provided at the single-
T-ink-Tevel as a probability of satisfactory operation (PSO) ;nd at the system or group
level as system effectiveness (SE). Scores at both levels are provided for various
interference situations including no interference (communicability), interference from
communications-electronics (C-E) only (compatibility), interference from all sources
including jamming (vulnerability), interference from individual d-ployment groups in iso-
lation (such as field army C-E only, or enemy electronic warfare (EW) unintentional
effccts only), and for individual equipment t, es only. System effectiveness scores are
calculated for any system, or link grouping required by the test design, vith breakouts
typically based upon such parameters as net type, deployment group, equipment tyne,
deployment area, and link of jammer distance.

HARDWARE: Computer: CYBER 172, CDC 6400, 6500, and 6600

Operatin' System:

Minimum Storage Requirements: 150,000 octal words, 60 byte words

Peripheral Equipment: Optimum number varies, but three tape drives and a
disk capacity of at least one billion bytes are desirable.

SOFTWARE: Programming Language: FORTRAN and COMPASS

Documentation: Documentation of current model is complete.

259



TIME RF')II MFNTS: Preparation of Oata Base: The preparation of the data base is
entirTdy--cl C;n- en-t-n - specific problem being addressed. The time
typically varies from weeks to months.

CPU Time Per CL le: There really i- no cycle per se, the CPU
requirements are on the order of tens of hours with the longest run
of record being 250 hours.

Data Outpnut Analysis: Here, again, the requirement is problem
dicr id-ent, but typically is on the order of weeks.

FREQUENCY OF USE: Monthly

SECURITY CLASSIFICATION: Unclassified

USERS: The Electromagnetic Environmental Test Facility

POINT OF CONTACT: The Electromagnctic Environmental Test Facility
U.S. Army Electronic Proving Ground
Fort Huachuca A7 85613
AUTOVON: 879-6284

COM ENTS: Operational, but being expanded.
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TITLE: Electronic Warfare Simulation

PROPONENT: Directorate of Land Operational Rcsearch (DLOR), Operational
Research and Analysis Establishmnit (ORAE) Ottawa, Ontario, Cdnada.

DEVELOPER: As above.

PURPOSE: This simulation was developed to assess Electronic Warfare
-acftvities in the BRONZE TALON series of Resedrch War Games.

GENERAL DESCRIPTION: The simulation specifically addresses four areas of
electronic warfare:

a. Ground Communications Intercept
b. Ground Communications Direction Finding

c. Non-Communications Intercept and DF of Radars
d. Ground Communications Jamming.

Intercept activity of a radio net begins with the determination, in a

general sense, of the existance of a detectable radio path from the median
location of the net nodes to the intercept radio. Rather than consider
the exact terrain-threshold signal to noise ratio for each intercept, the
simulation utilizes a probability distribution based on radio band and
transmitter power. Once a target is deemed detectable, the possibility
that the net is acquired is then assessed stochastically based upon the
usage of the net frequency by the nodes on the network and the general
level of radio traffic in the sampled band.

Direction finding is accomplished through trianguiation, either by determin-
ing differences in the direction of signal arrival or the time of arrival.
Each DF station is treated independently. Radio paths, station intercepts,
and accuracy of location determination are ascertained probabilisfically.

The intercept and DF of radars contains many elements parallel to the
intercept and DF of radio traffic. Activity begins with the determination
of radar line of sight between the radar and the intercept receiver. TIhis
is a function of frequency, power of the radar, and intervening terrain.
Once the interceptable path has beer established, the acquisition of the
radar is attempted. If acquired, an attempt to identify and locate it is
made.

Spot and Barrage jamming of ground communications are evaluated by the
simulation. Spot jamming is the allocation of jamming power against a
limited number of radio frequencies, while allowing all other frequencies
uninterrupted transmission. Barrage jamming attempts to deny communication
to all frequencies over a spec ,ic frequency band.

INPUT:

0 All messages and their generating units are required on a period
by period basis. (Note: A generating unit has a presc,'ibed (fixed)
network over which it transmits so that the potential recipients
are present.) As well all operating radars are needed.
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OUTPUT:

* A list of which messages have been lost or intercepted and
whitih ,erierating units have been located is produced. As
well a listing of the radars which have been intercepted
and located is printed, and the results of any jaimming
activities is given.

MODEL LIMITATIONS:

* All aspects of electronic warfare activities are modelled
stochastically. Probabilities are based on somewhat scant
and debatable inforration. As better sources of data become
available this deficiency will be corrected.

HARDWARE:

* POP 11/34 computer.

SOFTWARE:

* Proarammed in FLECS (an extension of Fortran).

STAFF:

* One computer operator is required to input data and run the
program.

TIME REQUIREMENTS:

0 Oreparation: Data collection and input consumes approximately
one half hour for each five minutes of game play.

* Play: Running time can be up to fifteen minutes depend-
ing on the size of the data base.

* Analysis: Included in research war game analysis.

SECURITY CLASSIFICATION: SECRET

FREQUENCY OF LSE: Used continuously throughout the BRONZE TALON War Game
series.

USERS: DLOR War Games Section.
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TllE: Empirical Propigation Model 73 (EPM 731

PROVONENT: AFEWC/SATB

DEVELOPER: Electromagrtic Compatibility Analysis Center (ECAC)

PURPOSE: To evaluate radio frequency (RF) propagation loss due to atmospheri: and
terrestial losses

GENERAL DESCRIPTION: This model is the same as that described in "IEEE Transactions
on Electromanetic-Compatibility," Vol 1. EMC 19, Nov 3. Aug 77 pp 301, 309. This
model provides an estimate of mean basic transmission loss in dB. It has been compared
with measured values over a frequency range of approximately 20 to 10,000 MHz, and it
provides results comparable to those achieved using more sophisticated models.

INPUT: Inputs are by Keyboard

Height of transmi.tlng and receiving antennas in feet

Frequency in M'Iz

Link Distance (nautical mile (NM))

Terrain type (select one of five types)

OUTPUT: A single number which is the propagation loss in dB

MODEL LIMITATIONS:

Frequency range 20 to 10,000 MHz

Antenna Heights < 3000 meters

HARDWARE:

Computer: TEKTRONIX 4051

SOFTWARE:

Programming Language: BASIC TEKTRONIX

Documentation: See General Description above

TIME REQUIREMENTS: 60 seconds each run

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Spldom used as a stand alone program. Frequently used as a subroutine
in support of other prugrams.

USERS: AFEWC/SATB and EWTR
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POINT 0- CONt4ACT: AFEWC/SATB
Capt Louis P. Kelley
San Antonio, TX 78243
Telephone: 512/925-2427/AUTOVON: 945-2427

COMMENT;: Program is available from ECAC or AFEWC/SATB for the Hewlett-Packard HP-65
c alul a Co r.
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TITLi: ESCAP/6

PROPONENT: Naval Air Systems Command (AIR-503)

DEVELOPER: Naval Air Systems Command (AIR-503)

PURPOSE: ESCAP/6 is a computerized, analytical, general war model

which evaluates the joint effectiveness of several fighter systems
(aircraft, radar, missile) in coordinated operations in strike escort
or beachhead CAP. The model is concerned with the performance of the
fighter group in detecting the threat and, once the threat is detected,
tie effectiveness of the fighter group in air-to-air combat. The two
sections of the program may be run separately.

GENERAL DESCRIPTION: ESCAP/6 is a two-sided, mixed model which
involves air forces only. It aggregates fighter and threat aircraft,
each of a distinct type, with a range of possible manipulation to
incluce up to 10 fighter aircraft. Simulated time is treated on an
event-store basis. Monte Carlo simulation (detection performance) and
Markov crlain computations (combat effectiveness) are the primary
solution te-hniques used.

INPUT:

o Weapon system type
o Radar scan pattern
o Fighter aircraft flighL pattern
o Threat aircraft radar cross section
o Altitude and speed of escort arid threat
o Escort aircraft grouping
o Number of missiles for each fighter and threat aircraft
o Missile launch sequence

OUTPUT:

o Strike escort: rddar detection contour map, survive/kill
probabilities, probability distribution of number of
unexpended missiles on survivors

o CAP: Joint rddar detection performance, number of missile
launches by the first CAP making a detection

o A summary output for the detection portion of the program
is available which gives mean detection range and standard
deviation.

MODEL LIMITATIONS: For the strike escort case in the detection
portion of the model, the speed of the threat aircraft cannot exceed
thut of the strike group.
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HARDWARL:

o Lomputer: CDC 6600
o Operating System: NOS/BE 1.0
o t1.inimum Storage Required: lOOK octal words

SOFTWARE :

o Prograiini n Language: FORTRAN IV
o Documntation: A short description of the program and a list of

inputs are available.
o Both user's documentation and technica' documentation are not

compl ete.

1 ML RLE UIREMLNTS:

o Less than 1 month to acquire base data
o Less than 1 'man-month to structure data in model input format
o CPU time per model cycle: 101-5 minutes per 100 iterations for

detection; 5 minutes for combat effectiveness

SI RL1IITY CLASS I ICAIION: UNCLASS I I IL)

.IRI.iqUL__NCY _0- USL : ?-3 projects per year

USLICS :

o Principal: Naval Air Systems Comband

POINT OF CONTACT: Naval Air Systems Conmmand
Systems Analysis Division (AIR-503)
Washington, D. C. 20361
Telephone: Autovon 222-3490

MISCULLANLUS: This model supersedes ESCAP/5

KLYWORD LISTING: Computerized; Analytical Model; General War; Air
Isce- Two- Si-ded; Mixed; vent Store
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nt~ering errective ranye

c) tKet-ivOa otf ire

MUD~XM>AIONS:

aNot dynamic, fligrvz profiles mu,-st De prepiannec
o No cround vs ground interact ions
o No air vrsus air interact-ions

o ~o1aatr: CJC /oOU, COC o600G, -*SM 36)
o uperatiny System: NOS 1.4 -

Mnimurm Storage Required: 8U



o Prograirning Language: FORTRAN IV
o Documentation: EVADE II, Evaluation of Air Defense Effective-

ness, revised December 1974. VOL I User Manual, VOL II Analyst
Manual, Book I and 2. (DDC 909-345L, - 347L)

TIME REgUIREMENTS:

o 1 week to acquire data base
o I week to structure data in model input format
o I hour to analyze output
o 30 seconds CPU time per cycle

SECURITY CLASSIFICATION: UNCLASSIFIED

LRU ENCY u USE: Daily

USERS:

o Principal: US Army Materiel Systems Analysis Activity
o Other: AVARADCOM, NAD, FALCON R&E and ASI

POINT OF CONTACT: R. Baldwin and W. Paris
US Army Materiel Systems Analysis Activity
ATTN: DRXSY-AAS
Aberdeen Proving Ground, Maryland 21005
AUTOVCN 283-4643

MISCELLANzOUS: EVADE II is linked to MASKPAS which generates flight
paths ano intervisibility history for input. AESOPS uses EVADE output

for sustained operations. MASKPAS output can be used for EVADE input.
EVADr outpuL ran )e used for AESOPS input. EVADE II supersedes
EVADE I.

k, j LISTING: Analysis; Damage Assessment/Weapon Effectiveness;
LI, r ,i--puterized; Two-Sided; Deterministic; Time Step

268



an e-, -. c

P Tl Ca C.S 3e '

LIOS aml %Pqu1 1 pen-s e~n ; i7:wszoo jc Stcxorecv w
o,, i, o 09n C ements ,r toie Utc CA,-e c m-s 3.- c eaCr Et,

- PG Sine as VWG

uij&T~ tam-e as DWSw, vftf a0>,.I St to re,' - tote:rtcs

wiz-n atemrnativepamoc

Sto -ed,.t on 1i,iftaLOcns awatsts c; Osts.

aMA .o. StO:dL~d .-, rec N -,e

x o7 x;'tes c-'scs

Z KYOG -:,rters

S. -, jcct a't YtA C -x' s

S- Ast 2WOr a ZS

Sol

-( W S

C)c 0



3EVL0&Pc k: As acove

PURPOSE : Exercise Barossa Pear, is a tactical tra-,r.,(, a-g~* o
to excrcise smue-,s A ne ap~ca--or of zne princTesoftc ,-
ar:,c sta 'f worK for- tre -3r ,es war at',ve

GNERAL DISCRIPU Lam P'3 s cse osi c~y
30 r:-ra iri rg a /n H e',ar -

arc generAl Coass it wa epy saAgn rqmz ;
6r, stow: , orK aria olanr.. r asa 67z
s~ciroaneousiy ei,,ooyono si-i'- avoe qro~ps or: - er or' ,-
four piayers . T-e a..e can cae f r fre 'I r cr t
ojec-tivos or be paiycc ,n ci, rep a o ~ e

or, specc' aspects of ~i~ai 1 n ai :a.rc
witn o-,scre~e t-.me *umO z co o G act v-i-L. Ga.,roeo
is corn~ to platoon -eva - . e am -,Cs p-;yr to :0sjCO
HaL oem:no speclaist wcan "m as 704 etc., tne relazlonsr., Ietw-,en
play :;ime ano rea, time can 7,- les nr, real time.

.%&T: An operationa- Plan, Planair, Data are provicec in znp hnrcmco.

BUSPT: Consequence of players actions

.~.S. A~.c~ac ,o x.es nave to De simoiffied to cae roo
O..icK ad adj,:ccations.

ARDxARE: Qamc -andoooK

SOFT'AARE: Manual war-nme

STAFF:

* ~ ~ 3 ioto otcers ann, 3 NC~s
*P1 ayeo ear

- As a nQga: e, <cy sersonne, or, a Oo1 Kin ne order
of 12-16 persors per -tea,.-

- in zhe rut-lymode :-4 oIL_ :rs per tc.o

RE~u IREMENTS:

e treparation: Tnree nours requi red for pre,,ara clan af t~ie
and fam,,liarizatic, of nandDaoK

* P I a ,: Two anc a half <iss, one 0.ay beir.9 equal o 13 nc~rs
* An1 ys--: For 30 -our,, ofSame 'slay araut tnree naurs,

~z~,~7'1.rSSICATYCN: UNCLAS1,.oo3

r~:.N~iOF SE: 3 pliays per ye~r
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USERS: Training Gps, TF HQ and Infantry Centre. (The settings are
changed to suit each of the above establishments.)

tISCEI.LANEOUS: As gIme play is increased and the experience based is
enlarqed more involved aujudication rules covering a broader spectrum
of events will be introduced into gam e play. Two more games of similar
characteristics have been developed; they are EX "KOKODA" and EX
"DISTANT DRUM". The above games have similar training characteristics
but incorporate different settings and types of ORBATs.
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L- *,*r', n - - V L

Adr UD

PROP6NL:,I Centrail Stuc-,es Ls'I~ -. sr,,.,nt

DEVELOPor: Centra St ucGes 'Lst a L i s rt,,er;

u~'R. IS E Lxercs, %:ano~ De I -:aS u sSat
s.. & isi< cof;DL, -, e rc :c ass',: .

ij6fAn-,y anc Ai r Force Perso.. e;ij:c:~c; ~sui
tne 2fetccitSS o i-osr 07 uriC c-arwrr

G EN LR A LDE SC Ri P 10N : uaaar n .s w s c r e a r e
oes i qned to demorstrate tntc ef ec- vef--ss c-- -,cc~ o surT6Le
wea,,ons in tne cont-ext OT a. a ir ,rou!c 2. e, rav ces a

ic -lIt fo r -Lr 1 ir n exzerc-se c sa r-.r, *~& eo-
ru7.,>.rces aurl n' an 1-i r 0,roun ,.cw -- ci Gt fc r a r C f
,,a scctic at, zoar. irti S, s ' ee A, IC~ C~S-

i u A ColiCeiTr of o, erat',os .rs o r ut r a r -t rio~r
~a r r, Dat1a cr e ,aov i dec in nc he o

QuIP6-- Consequencc of Pli-yers actLion.

EL LiseeTCN i ..~OCC n conlou-er ass- stec niode tne galme -.s
ccpenco- or, coi .aer (.-ewlett--'aCiKarc 9825A) ano zbs su,).or. staf7.
When jca 1in r-anual mioce ruies nave to oe sicplifiec to cater for
q u Ick anu al aojudicdtion.

i-ikaA: Came nanczook

aJFT Aku L newle-t,-Packarc 982A Program

TMLY'-~I T SI Apprc-x,,a-oeiy four urn, c naif flu;l 1WOrK- ng, Qys
,noulc GDC allowec for 7 re running (,f- ti.e exercise.

0 1/2 cay for e~r-efing ano exurctire preparation
*emonstratian play - 1/2 cay

o 3) doys tor p~ay
Ja cay = 8 hr irs
a) (7,aime ,lay will be in real time with a gam., tim-,e ~

wnen a~jpropriate

SE-C'LFITY CLASSIF CATIX6: CONF:LE-NTIAL
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i KI qui NY 1 _ USI : 11as rnt. been played ior two years.

U LR: Joint Services Air Defense Course; RAAF Staff College

t-1SCLLANEOUS: As the game play is increased and the experience
base is enlarged, the game will be expanded to cater for inure
cperational staff work.
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:-I xrc-w M( 1L OR

?URPDSE: Exercise MOBLE STORE is an aaministrative war 7a~ .

exerci se szuoents in tr~e conouc. of road c ransport tasks at LD-vIz-.
and wnen usec In -IPX mode to trai.m Trcop Squaoron and Regimental 17.

GENERAL DESCRIPT:ON: Exercise MOBILE STORE is a one sided war game s
to aid instruction in road transport operation at transport traiIr
and when playe(o in CPX rode provides HiQ training for r~ad transport uni .
The game considers toe followin , aspects of road transport, tne dOtC
of combat supplies, the interface btween Division and Corps transport
responsibilities, and unitilsation of cargo loads, the location of transport
unit and the size of venicles tD be used. The game is Lsually played In
real time when p~ayea i'n CX mode. Wren, played at z.-ining establis --.ent,
24 hours of exercise time equals six hours of game time.

# A series of Five 24 hour operational Sitcati~n maps.

OUTPUT:

e Consequence of payers actions

LIMPITATIONS:

* Adjudication rules have to be simplified to cater for quick manual
adjudications.

HA RDWARE:

a Game Handbook

SOFTWRE:

* Manual war game

ST.FF:

s Control - three officers and three NCOs

s Player teams:

- As a CPX HQ game.

Sqn HQ -5to 7pers Reqt Q3 to 5pers.

- In small team play mode three to four players per HQs played
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TIMi RLQUIRFM.FN TS :

* Preparation: Three hours required for players to
prepare their HQ and familiat isation
of handbook.

9 Play: Two to three days with between eight to 10
hours of play per day.

9 Analysis: For 30 hours of game play about three hours.

SECURITY CLASSIFICATION: Unclassified

FREQUENCY OF USE: Three plays per year.

USERS: Transport Sqns, Army School of Transport.

MISCELLANEOUS; As gar'e play is increased and the experience base is enlarged,
more involved adjudication rules covering a broader spectrum of events will
be introduced into game play, together with some computer assistance, in
particular, in such areas as road movement cantrol. Work has commenced on
the development of road transport war games at Corps. COMM Z and Support
Area levels.
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TITLE: Lxercise Nie PiN

PkOPONENT: Central Studies Eotablishment

DEVELOPER: Central Stuales Establishment

PURPCSE: Exercise NEW PIN .epresents a movements war gam:,e GCS retL
to assist instruction in critical a,eas of transportation. Tnese
areas involve the movemnt of supplies, terminal facilities and moces
of transport. The requirement of the game is to supply 5600 tons per
day of civil aid to an island, named Ruritania, which is located to the
north-east of Australia.

GENLRAL DESCRIPTION: This game is an open one-sioed game witn a gam-Ie
play to real time equaling one hour of game play to 24 hours of real
tuiie (actual movement tijie).

Exercise NEW PIN v as Geveoped as a movement war gane to proauce
a forn of training that exposes -layer teams to the type of proolems
that occur at random in various locations of the supply line.

The players must recognize the type of proolems presenzec in the
supply line by the occurrence of these problems, initiate a correction,
Know wnen to apply tnat correction and know the level at which the
correction is to he iniziated. It is these characteristics that
illustrate the essential difference between NEW PIN as a one-siced
moveniers war game and the conventional TEWT.

in )laying NEW PIN, player teams will be made aware of the :ye
of problems that are encountered in obtaining the best throughput of
supplies ceperding upon the relationship between the type of containers
(20 ft iSO, BMSS or Pallets), the type of material handling equlpment
(for,-litts, cranes, etc.) and the mode of transport employed (sea,
air, rail, road, cnd inlano waterway).

Player teams will encounter prolei,;s wh-ch they w ,. have tc
solve. To co so, they will have to perform tne following tasks:
decidu whether the problem )nvoves their location directly or iroi' ctiy:
stacy tie [roDlem; identify now it affects the plan; decide whetner
resources are availatle immediately to solve the problem; if not,
cermano those resources; and decide how the solution will affect other
plans 'nvolvinj the total supp'y system. Having decideo on a course
c action a SITREP must then be sent to all other levels of comnlanc in
the supply system. The other player groups on receiving the S:TREP
must carry out the necessary staff activit.es by either concurring with
the action taken or y providing an alterrnative course of action. Eaci
actio.; can be accepted or vetoco at nigner levels of Command.

Exercise NEW PIN in the fcrm d~scriued above is designed to cover
the principles of movements only and does not consider tne type of
detail that oulu De required at uni. level.
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0 xerc ist, NI W PIN is played to a set ot plans. These plans are:
- dt ettn ' Iia i tlLenance plan
- a detiece movement plan
- d local movemlent plan for Australia
- a local movement plan for Ruritania

OUTPUT:

o Any shortcoming in the above plans and deficiencies in the
supply rate.

o Lack of resolution down to unit level, considers gross
tonnage and not individual items

HARDWARL: Magnetic board and symbols, diagram of transport modes
and distances and handbook.

SOFTWARL: A cowputerized version ot NEW PIN has been developed on
u HiP 9845.

TIME REOIRMENTS:

o Preparation: Depending on the level of play a lead time
of between two and eight weeks would be required between
notifying the participants and actual game play

o Two and a half days to play. One day being equal to
eight hours

o AIalysis. Depending on the resolution of play, between
3-24 hours

SI(JR I I n CLASSI ICAFION: UNCLASSIFIED

U-')L-R: D)MOVI-A, kACI1

P UINF OF CONIACT: Central Studies Establishment

MISCILLANEOUS: Exercise NEW PIN is being further developed to
cater for:

o terminal operations
o eiiiployment ot a full military ORBAT
c deployment and supporting of a TF to the Island
o eiiployment of financial constraints
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TiTLL: FA-ITS - Fleet Air Combat .rerdctiv Tc- . ., n

PROPONLNT: NSWG, Dahlyren, Virginia/G2Z

DEVELOPLR: NSWC, Dahlgren, Virginia/G22

PUkPOSE: Tne Fleet Air CoMoat Interactive Tactical Simulation,
TTC -, was deVeiope-d to-nelp aF'yze o er-perimete? defense

scenarios and tactics, including the effects of hostile ECM ano
changes in own force weapon capabilities

GENERAL DESCRIPTION: FACITS is an interactive outer 6.r battle
simulation designed for maxi~ium flexibility i, aie force tactics.
A color CRT provides tre user with a geometric representation of the
ongoing battle which includes information concerning jam strooes,
radar/IR detections and integrity of communcatior, links. Tne user is
responsible for establishing anc upda-ing a-l iue forte tactics as tne
Dattle progresses. This Is easily accomplisned witr tne aia cf suo-
routines that interact conve,'saiohaiy wizn the user and witn the use
of a joystick that alows The user to indicate directions and points on
the grapnics screen. Two uxiliary programs are available to nelp with
tie creation of a new friendly or hostile scenario which may be added to
the main scenario library (any friendly scenario may be exercised
aga-.IsL ary nostile :ce.iaric l

. A tnirc aixiiiary prograii wilT cisplay
oattle results in 0oth tabular ano grapni: formats.

INPuT:

o Friendly and hostile scenario names
o Host7le noise jamming intensity
o Number of AAMs per interceptor
o AAM speed, range, and ki'l prooabilicy
o Long range, SAM adx range and kill probability
o Update rate and time late for ocean s.rveillance data
o IR maximum detection range

OUTPUT:

o Cover page wnich lists scenarios used, c ;e of run,
parameter values, and user supplied comments

o A 35mm camera may be used to make color slides of the
graphics display

o A hard copy unit may oe used to obtain a running account
of the blue force tactins

o AAM data:
- Launch platform
- Target
- Time of launch
- Time of intercept
- Kange ot intercept
- Result of intercept
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o LRSAM data:
- Target
- Time of launch
- lime of intercept
- Rdrge 01 intercept
- Result ot intercept

o Initial detection data:
- Hostile detected
- Friendly making detection
- Means of detection (IR or radar)
- Time of detection
- Range of hostile from task force center

at time of detection
o Interceptor final state:

- Fuel remaining
- Number of AAM's remaini:.g

o Map of AAM kills which differentiates between incoming
arid outgoing targets

MOULL LIMITATIONS:

o Enemy tactics arL pre-programred
u Two dimensional model
o May take several hours to run an entire battle

HARL,'AKE:

o Computer - Tektronix 40h2
o Peripheral equipment - RAMTEK color graphics and joystick,

disk drive unit. hard copy unit (optional), plotter
(optional)

SU- [WARL:

o La'iguye - lektronix graphic system BASIC
o Dorurnntation - Technical report to be published

TIME REQUIREMENTS: Several hours to run a battle

SECURITY CLASSIFICATION: UNCLASSIFIED

POINT OF CONTACT: Jim Terrell/Dave Clawso,
t)WC/G22
lahlgren. Virginia 22448
(/03) 663-8b58

KIY.)RI) I ISIING: AAW. Fleet Air Defense, Interactive simulation
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Li.~ ~A A_. orcc, Auay si., oT 7ria er AG:r.;-,s --a& ca '

LO~j'StIICS )uport

PkOPONEiNT: oS Ar,,iy C.',ncepts Analy.sis A~lency

-E~L:OPER: General ResEarcr. o'rporatio- at~ US Amay ConceptS Arag&;--s
Agency

?ACE ATL is a ccoputerzec, an c ~G.tltrov',ces ar,
au~tomated force rounaout metnocolugy for Zile Ar~iiy Staff7T. Thne Mooe I
.s-i-azes the workloads which wouio be qeneratec: uroEr coziibat
corcitions Ir, order to 'identify the sur,port I'neeaEZ to miake
:neazer force self-support-Ing, takinc '.nto account. corstra*nts im.po,-seL:
by the ' 3tye r. The miotael ray be useiz to assess the effects of Coifferent
user cons -rairnts and supply poliies in accomplisning the logistics
trulct ionS.

U:.NLrAL DThSCRIP_"!"h: F -ASTALS ilc-- orie-sideia, czrlvs~ o
1nT narfhrces only. It -s o esiq!.ec to consiaer rGur-o-, at

tne cc~Aipny or battalior. level, a~;ui its azs small as a tea- or
as . ar-ge as a division can -De consildercd. Tne moce i normal ly izperat.es

i; -ixeG .i-me-steps, sua, ly IU3- or 30G-day incremerics. NeivcrK
anal ysi s ano table iooKu ar-e ti-e priimary so iati on Lecniues used,
zno. yr ne process car, , L~ arcterizeia rcougnly as an integerizec,
t ime nasec, -input-output niooe I.

o -isistic network description for ;ne theater of operations
o Time phaseu list 3f cc:-,zat units, and tneir combat intensities
o Logjistics tab"2s of stockage, consumption, construction,

!miecical factors, etc.
o ~ogistics, rules

7:Computer printout of ti;-ie-praseG zr.,op deployments, wor oats
genrzrated, arno supply consumpt4Icn/stOCKage oy time peri oo. Suj d.e-
mnental prograns can Do 'nvoked to:

o Provide a detailea desc,-iption of the f low of siappiles throuGn
tne transportation network

o .--rodice mu'ti -1ten. plots of capazi ,i ties ver'sus requi reiients
for some logistics activ'ties

o Compare the troop lists generated by several runs
o Summarize the troop list in various ways

MODEL LIMIIATIGNS:

o Typically, only US Forces are o&d

o Data base preparation is Getailec: and extensive
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HARDWARE:

o Computer: UNIVAC 1100 series
o Operating System: UNIVAC 1100 operating system
o Mininum Storaye Required: 150K 36 bit words
i One disc drive or three tape drives

SOFTWARE:

o Prograiiifing Language: FORTRAN V
o User Documentation: RAC-R-86, Appendix C, provides a descript'on

of the program and provides guidance for the preparation of input
data. Users guide prepared under contract for US Army Logistics
Center by Computer Sciences Corporation (in April 1980) provides
a more complete documentation of changes made between 1972 and
1980. Subsequent modifications/expansion of the model are
being incorporated into this document.

TIME RQUIRLM[NTS:

o 3-( months to acquire data base
u b man-weeks to structure data in model input fonnat
u 25 mindtes computer time per 180 day simulation on a UNIVAC

1100/82

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 500 runs per year

USERS: US Army Concepts Analysis Agency, US Army Logistics Center

POINT OF CONTACT: Mr. H.G. Whitley
US Army Concepts Analysis Agency (CSCA-FAF)
8120 Woodmont Avenue
Bethesda, MD 20814
[elephone: (20) 295-1585

MIHLLLLANIUUS: AlIAS, CLM or other theater level war game model
prodvsc i-UdL dati for input. CAMP examines the feasibility of the
FAS[A!S jenerdted deployment list. SIGMALOG may be used to evaluate
tIne dctailed lugistics function. Semi-automated interfaces exist or
,ie 1heiny ouilt for these models.

KLYWORJ LISTING: Analytical Model, General War, Land Forces,
C-Tai puterized, One-Sided, Deterministic, Time Phased
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P <: c.TCC/AS - j,/ AS /AR/.

ii .r aciorioents of ai rcrdrt TOJ~ r Se io;nc I car 'V r e rc z
a sses senft S

rL.cu re, d nc nrie rr, compc',e, . ~ c r 2 c o...;2 r . .
otre"zrtrre -,s 1:v.es .. $c:e L;: Io:n.

c.. r, vul nera3;: cj aurpoa.sfr retE,
r a n 'aser :nrear-s.

c rc rat. nrt c isa, co~ s

_____ t SroI nes tnr.)u~n :eai rcraft az d2ry Ges -Ln or- e.,,-; az

YDL ~TAT70NS: 0re arget at a ime

~nn~~:erY BEja. CYL 7 74 & 70
o. oeratri Syste~rfl NOS/OnL La ve: 1--
o M.imnStor ac Requ- re. 6t K ca)

o, Progr,,si;;rjng Lan .u,,e . FJ'Tr6%A v'
o ooc-ien-.at ioin: ~T-I.+$7&A-~V~O

,ir~et Descript ion CompoTer Program-,

~ ~EQ~7 bMENTS: fie to repdru . tarjgez mace rdne. r. e
Lo 10 rontris oepenain_ on ievel or- aeta;.

5CLYCLASSIFCATIUN: oNCLASS:FiA3

FkLO6ENCY OF USE: bb times a year

,S~kS: NwC, AFAT., NNSC/ul-, ASO, AFw4L

P~iNTUF ~0TACT:Mr. Kyh 'd..a.,)A iv-j
Mr. 6erJaG f:vt 5/r AV 7o~oo,-:

.~~itPntr~;ArL) OH 44 3 3

K L Y A O il i T I NU V u Ine rob-,Ii Ly , v u re rj ~e j rea s , -,,,r(,, ae scr, t o r
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SO TWARI.:

o Progrduining Linguage: FORTRAN IV, COBOL
o User's technical documentation is not complete, due to the

fact that expansion and refinement of the FCIS is going on
continuously. However, brief general descriptions and
prograner documentation are available.

TIME REQUIREMENTS:

o 3 months or less to acquire base data
o I month or less to structure data base
o 5 minutes or less CPU time per model cycle

SECURITY CLASSIFICATION: Model algorithms are UNCLASSIFIED.

IREQUENCY OF USE: Weekly

USERS:

o Principal: Department of the Army
o Other: Contractors, Office of the Secretary of Defense, and

allied nations

POINT OF CONTACT: Headquarters US Army
Office of the Comptroller
ATTN: DACA-CAF, Rm 2B679
Washington, D. C. 20310
Telephone: 0X5-2065/6
Autovon 225-0265/6

MISCELLANEOUS:

o The FCIS provides input to the Force Stratification System,
the Battalion Slice Model, and a variety of Army Staff exer-
cises. The FCIS also uses some data from the Force Planning
Information System (FPIS).

o FCIS supersedes the Army Operating Cost Information System
(AOCIS) and COSTALS.

o Additional efforts include modification for correlation with
Army budgetary factors and costs, and incorporation of a
capability for sensitivity analysis, and CRT display of
costs.

KIYWOII) LLSrING: Analytical Model, Politico-Military, Land Forces,
ComputerizedOne-Sided, Deterministic, Time Step
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TITLE: FCLDO - Cloud Forecast Simulation Model

PROPONENT: United States Air Force Environmental Tecnnical Applications
Center (USAFETAC)

DEVELOPER: USAFETAC

PURPOSE: FCLDO is a computerized, weather simulation model used as an
analytical tool in support of combat doctrine, strategy and tactics
development simulations, force mix studies, war games, and other user
applications.

GENERAL DESCRIPTION: FCLDO generates a two dimensional gridded field
of synthetic 3-hr forecasts of total cloud cover. The model uses an
input "verifying" observation field and stochastically generates a
forecast field in such a manner as to preserve desired forecast-verify-
ing observation skill and the spatial correlation characteristics of
the forecast fields. FCLDO was originally designed to be used on a
limited geographical subgrid out may be expanded to hemispherical or
global scale. Primary solution techniques used are a sawtooth wave
submodel and a skill matrix adjustment submodel. The wave generator
produces a gridded field of spatially correlated psuedo-random normal
numbers and the skill matrix adjustment performs an inverse normalizing
transformation on the spatially correlated random normal number field
to produce synthetic values of forcast cloud cover at each grid point.
These forecasts are based on the input verifying cloud cover observation
for each point.

INPUT:

o A categorical forecast s.ills matrix (forecast verification
contingency table) specifying the skill or forecast "goodness"
that the ouput synthetic cloud cover forecaster must have.
Normally a different matrix for each geographic area and time
of year.

o Observation fields from which the synthetic forecast will be
generated.

o Various controlling parameters to detenine input and output
format.

OUTPUT:

o Gridded fields of consistent spatially correlated synthetic
total cloud cover forecasts.

o Diagnostic statistics, such as conditional and joint distribu-
tions of forecasts and observations, to verify model credibility.

MODEL LIMITATIONS:

o Model is CPU intensive
o Large scale models (global, nemispherical, etc.) require large

portions of core.
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o The Ornstein-Uhlenbeck process is a first-order Markov, but
this is not too restrictive for weather.

o Only one spatial correlation function can be designated for
the entire forecast grid.

HARDWARE:

o Computer: IBM 360, 370, 4341, DEC System 10, POP 11/45, easily
adaptable to others.

o Operating Systems: IBM VM/370 DOS; TENEX; RSX-11M
o Minimum Storage Required: Depends on scale of model. The

developmental version of this model for a 97 x 80 subgrid with
full diagnostic package required 100 K words.

SOFTWARE:

o Programming Language: FORTRAN IV less all vendor-unique
features.

o Documentation: USAFETAC Technical Note, to be published
1981.

TIME REQUIREMENTS:

o Depends greatly on the nature of the problem posed, the size
of the desired forecast grid, and the availability and suita-
bility of input data.

o 4 months to acquire base data
o 6 months to structure model for desired input and output
o 0.05-0.1 milliseconds CPU time to generate a synthetic forecast

for each desired grid point.
o Output forecast fields are not analyzed in their own right, but

are played directly into the user's simulation, game, or study.

SECURITY CLASSIFICATION: UNCLASSIFIED

FRE QUENCY OF USL: As required by the end user, in that the weather
model is executed every tie the user's model or simulation is run.

USERS: HQ Air Weather Service

POINT OF CONTACT: Maj Roger C. Whiton
USAFETAC/DNS
Scott AF8, IL 6335
Telephone: AUTOVON 638-5412

Commerical (618) 256-5412

MISCELLANEOUS: Application of the basic framework of FCLDO is not
limited to cloud cover forcasts. Two dimensional grids or networks of
11lany different types of weather variables can be generated. USAFETAC
will adapt this model to meet the user's specific needs, making such
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changes in the FORTRAN code as are necessary to satisfy Lne user's
specific requirements regarding variables and locations zo oe simulated,
inputs/outputs/i nterfaces desired, computer environment restri ct-ions
to be met, etc.

KEYWORD LISTING: Two-dimensional, sawtooth wave, grid network,
forecast, cloud forecast, spatial correlation, bivariate normal,
stochastic process, computerized, meterology, environmental simulation,
weather, weather forecast
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TITLE: FIOS - FEMA Input-Output System

PROPONENT: Federal Emergency Management Agency

DEVELOPER: Computer Management Office, Office of Information Resources
Management, Federal Emergency Management Agency

PURPOSE: The 1967 FEMA Input-Output System (FIOS) was developed for
bot computerized and computer assisted analysis of economic and
interindustry relationships. This model has been used to evaluate
requirements for industrial production, energy, skilled workforce and
raw materials to support mobilization for and execution of non-nuclear
war.

GENERAL DESCRIPTION: FIOS focuses on industrial capabilities of the
United States and requirements for manpower, war materiel and resources
required for production. The 1967 FIOS has served as the central
model in a modular system of models which has had primary application
in the mobilization planning and strategic materials stockpiling
areas. FIOS partitions the US economy into 178 industrial sectors but
can consider as few as 110 industrial sectors. The greatest detail is
in durable goods manufacturing and construction sectors. Chance
events are treated deterministically. The model employs fixed co-effi-
cient input-output techniques which allow no changes in relative
prices and technology and no substitution of inputs or outputs. From
that standpoint, it presents a worst-case simulation of capabilities
for industrial mobilization. The model simulates an instantaneous
adjustment to general economic equilibrium. Time is treated as an
event storage phenomenon during economic simulations. Several succes-
sive annual simulations can be simulated in an elapsed time of one
hour. The primary solution technique is linear algebra.

INPUT: The driving inputs are civilian and defense expenditures on
goods, services, war materiel, etc.

OUTPUT: The model evaluates requirements for intermediate and finished
goods, raw materials, manpower and energy. Computer printouts provide
estimates of each type of economic variable for each industry sector.

MODEL LIMITATIONS: The fixed co-efficient input-output structure
inhibits analysis of economic changes such as prices and taxes,
substitutions of inputs or outputs, inventory adjustments and capacity
,imitations. As a result, the model simulates only a type of worst-case.
As configured, the model is demand driven and cannot analyze supply
disruptions or bottlenecks. The 1967 data on interindustry relationsnips
are obsolete in 1981, especially on imports, production, prices and
use of energy. There is no geographic detail in the model other than
national. The system is being updated to 1972. FIOS will be updated
to 1977 when the data are available.
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HARDWARE: The 1967 1I10S is resident on the FEMA UNIVAC 1108 computer

SOF WARI: he softwar(' tor Lhe 1961 FlOS is Matrix Arithunetic Program-
miig SjsLe,,, (MAPS), d FORtRAN-bdsed macro-language. FIOS and its
input data are undocumented.

TIME REQUIREMENTS: Four staff years of effort were expended to
develop the 1967 FIOS over a five year period. Assimilation of data
and development of computer software accounted for three staff years
Maintenance and updating of the demand data bases required one staff
year. A similar level of effort is required for the forthcoming 1972
system. Individual input-output simulations may require less than a
day of staff time. A simulation will require only a few minutes of
CPU time.

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: When the data were less obsolete, frequency of use
was several tfimes per month. Now the model is used only 2 or 3 times
a year because of obsolescence.

USERS: The primary users of this system have been witiin FEMA (FPA)
programs. Other Federal Ageuucies including the Departments of Commerce,
Labor, and Energy have used the model during tests, exercises, and
planning efforts.

POINT OF CONTACT: Dr. William T. Fehlberg
Computer Management Office
Office of Information Resources Management
Resource Management and Administration
Federal Emergency Management Agency
Washington, DC 20472
Telephone: (301) 926-5411

MISCELLANEOUS: Historically, the FIOS Systems (previously called DITT
systems) formed the foundation of many FEMA analytical systems. Today
FIOS forms the heart of INFERS and STOCKPILE Systems presented later
in this catalog.

KEYWORD LISTING: Interindustry, Input-Output, Requirements Material,
Workforce, Energy, Output, Production, Intermediate
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TITLE: FIRST BATTLE

PROPONENT: Manual ana Computer Supported Simulations Division, Battle
Simulation Development Directorate, Comwinec Arms Training
Development Activity

DEVELOPER: Same as Proponent

PURPOSE: A division level manual, scenario and terrain independent
De simulation designed to exercise division command groups,
coordinating staff along with brigade command groups and selected
battalions in a simulatea combat environment against a free play
opposing force. Internal SOPs can be evaluated under simulated
combat conditions.

GENERAL DESCRIPTION: A manual, scenario and terrain independent
battle simulation which models complete resolution at company/
terrain level and is designed to exercise the division command
group while also being capable of exercising selected battalions,
brigade staffs and commanders and including the corps assets.

INPUT:

o Order of Battle
o Firing Rates
o Terrain and Weather

OUTPUT:

o Combat results generated manually using combat
results tables

o Reports rendered manually to player elements by
player/controller personnel

MODEL LIMITATIONS: Player controller personnel costs.

HARDWARE: GTA 71-2-3

SOFTWARE: N/A

TIME REQUIREMENTS:

o 2-3 days player learning time
o Playing time per cycle - Unit Desires
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SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: When the unit desires

USERS: N/A

POINT OF CONTACT: Coiinander, USA CAC
ATTN: ATZL-TDD-SM
Fort Leavenworth, Kansas 66027
AUTOVON 552-3180/3395
Commercial: (913)-682-3180/3395

MISCELLANEOUS: Field Observations Booklet available.

KEYWORD LISTING: N/A

294



TITLE: FLOATS - Force Level Operational Analysis and Tactical

Simulation

PROPONENT: Chief of Naval Operations (OP-35)

DEVELOPER: Applied Physics Laboratory/Johns Hopkins University

PURPOSE: FLOATS is a computerized, engagement model for naval surface
WAW.It is used to evaluate the effectiveness of Navy SAM systems
against air threats (only ASCMs are engaged). It is also used to
evaluate the effectiveness of Point Defense Systems in the context of
a task force MAW battle.

GENERAL DESCRIPTION: FLOATS is a one-sided, mixed model which deals
with air and sea forces. It was designeo to deal mainly with Battle
Group - Ship - SAM Combat Systems and can simulate from one SAM Combat
System to a Battle Group of 40 ships. It was primarily designed to
simulate single formation of snips and size of formation can vary from
10 to 40 ships. This model is event-store and uses Monte Carlo
simulation of a Battle Group as method of solution. Detection ranges
in jamming may be computed internally or by a preprocessor (PREFLT).

INPUT:

o Performance Characteristics
- Ship Radars
- SAM and Point Defense Systems
- Unit Positions
- Threat Vehicles and Raid Tracks
- Jamming Parameters and/or Ranges
- Doctrine Controls

OUTPUT:

o Computer Printout stating probable outcome of battle
o Detailed and Summary Results

MODEL LIMITATIONS: Model limited to surface to air missile engagements

HARDWARE:

o Computer: IBM 360/91, 370/3033
o Minimum Storage Required: 225K - 1000K Bytes
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SOFTWARE:

o Programming Language: FORTRAN
o Documentation: JHU/APL Internal Memorandum CAr-OO7 to CAF-OIU

(FLOATS), FSE-367 (PREFLT), INPUT data sheet documentation in
preparation

o User's manual

TIME REQUIREMENTS:

o 4 to 6 months required to acquire base data
o I month required to structure data in model input format

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 2U times per year

USERS: JHU/APL for various Navy offices

POINT OF CONTACT: Mr. J.W. Farrell
Applied Physics Laboratory
John Hopkins University

KEYWORD LISTING: SAM, AAW, Navy, Computerized, One-sided, Mixed,
Event Store
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TITLE: Force Mix Model

PROPONENT: Chief of Naval Operations (00-654)

DEVELOPER: Chief of Naval Operations (OP-654)

PURPOSE: To calculate an optimum mix of US strategic forces to
satisfy targeting objectives within a variety of targeting ano other
constraints such as SALT limits, cost limits, and nuclear material
limits. Mudel can also be used to evaluate targeting.

GENERAL DESCRIPTION: The model has classified target bases built into
the model. It optimally allocates any list of weapons against any
combination of the built in target bases. It is a one-sided model of
US capability against Red targets but can be made to represent a
two-sided exchange, where the first strike is a counterforce strike
against the US, by calculating US force survivability externally to
the force mix model. Collateral damage to targets not in the objective
set, for example, collateral damage to population when targeting
military targets, is not accounted for.

INPUT:

o Weapon characteristics' yield, R/Vs per booster, CEP
reliabilities, alert rates, pre-launch survivability

o Weapun system costs, R&D, procurement and operating cost per
unit

o Constraints, SNDV limits, MIRV SNDV limits, TRIAD damage
requirement, etc.

o Targeting requirements, required damage levels against
specific target sets

OUTPUT: Optimum mix of US strategic forces to meet a set of targeting
objectives

HARDWARE:

o Computer: CDC CYBER 175
o Minimum Storage Required: Variable to 32K words

SOFTWARE:

o Programming Language: FORTRAN IV
o CDC APEX linear programming package

SECURITY CLASSIFICATION: SECRET

FREQUENCY OF USE: As Required

USER: Chief of Naval Operations, OP-654
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POINT OF CONTACT: Chief of Naval Operations (OP-654C)
Telephone: 697-0907

KEYWORD LISTING: Strategic, Counterforce, Targeting, Cost,
Nuclear Materials
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TITLE: FUURCE - Command, Control , Communications, and Combat Effectiveness

PROPONENT: TRASANA

DEVELOPER: TRASANA

PURPOSE: The Command, Control, Communications, and Combat Effectiveness
Model (FOURCE) is a division level force-on-force combat model with
resolution to battalion which places particular emphasis on the simulation
of staff performance and combat information/intelligence flow in order
to measure the relative combat effectiveness of command and control and
intelligence system alternatives.

GENERAL DESCRIPTION: FOURCE is a two-sided, deterministic, mathematical
model which executes without player intervention. Execution time varies
as a function of output selected and total simulation time. Nominal
simulation to execution time is 16:1. Primary solution techniques
include differential equations, probability and queuing theory.

INPUT:

General Staff
Organization
Performance - processing criteria, message routing criteria,

message generation criteria, processing delay times

Communications
RED EW - jammer performance, mission, composition

Artillery Staff
Organization
Performa nce
Communications
Decision Thresholds

Tactical Decision Rules
Mission and Roles
"osture, Zones
Thresholds
initial Resource Allocations

Rattlefield Environment
Tarrain - minefields and rivers, bridges, vegetation, relief type
Locations - destination of units
Strengths
Operational Status
Smoke types, characteristics

Movement
Degradation Factors and Thresholds
Linkages
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TargetAcquisit ion
Sensor Coverage
Sensor Performance
Duty cycle times and thresholds
Line of sight as a function of range, vegetation, relief type
Sensor characteristics

Combat Support
Artillery Characteristics
Artillery Effects - damage, suppression, smoke
Minefield Characteristics
CAS and Helicopter Characteristics

Direct Fire
Unit Chardcte ristics - deployment, etc., posture factors, thresholds
Li ne-of-Sight
Acquisition Rates
Priorities
Kill R,.,.es, Hiriny Times
Weapon Characteristics

OUTPUT: User Controlled Periodic Printout:

Listing of maneuver units, artillery unit weapon inventories
Printer-plot of true situation
Artillery effectiveness table and ammunition consumption
Unit location
Staff processing statistics
Communications utilization

Program controlled periodic printout:

Resource allocation and missions and roles
Time relative combat effectiveness
True and perceived relative combat power ratio
BLUE artillery target list
BLUE artillery organization and status
Propagation results for BLUE conno
RED jammer status

Lvent driven printout:

Number of rounds impacting on CP locations
smoke missions
Commitment of 2d echelon units
Lateral n wvement event
Main thrust prediction
Positioning of units arriving at counter thrust sector
Arrival and departure of units
Allocation of resources
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Output files include:

Messages processed, routed, rejected, discaraded
Sensor detections (optimal)
Killer victim table (optimal)
Transaction log
Staff processing
Engagement summary table
RED unit mission and role
BLUE status
BLUE orders, status, resources request

An extensive set of post reduction programs provide analysis

capability in each functional area for the model.

MODEL LIMITATIONS:

o No weather
o No Air defense
o No nuclear/chemical
o No night
o Limited Attack - no flanking, no BLUE attacks
o No route selection
o No CP destruction
o One minute time resolution
o No explicit RED commo

HARDWARE:

UNIVAC 1100/82, UNIVAC 1100 series EXEC8
185K memory, 6-8 M mass storage disk, one 9 TRK Tape Unit

SOFTWARE:

ASCII FORTRAN (250 FORTRAN, 2 assembly I/O routines)

Revised program to be published in August 1981

TRASANA TECHNICAL MEMORANDUM 3-78, COMMAND, CONTROL, COMMUNICATIONS,
AND COMBAT EFFECTIVENESS MODEL DOCUMENTATION

TIME REQUIREMENTS:

o 9 man-months to acquire data base
o 5 man-months to structure data in model input format
o 1 man-month to analyze output
o 1 minute playing time per cycle
o 1/32 minute CPU time per cycle

SECURITY CLASSIFICATION: UNCLASSIFIED
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FREQUENCY UF USE: 120 times per year

USERS: TRASANA, CACDA

POINT OF CONTACT: USA TRASAANA
WSMR, NM 88002
Mr. Charles Todd, ATAA-TCA

MISCELLANEOUS: Different scenario - update to tactical decision rules,
improve madneuver incorporation of air war, upgrade RED staff and BLUE
EW.

KEYWORD) LISTING: Comindnd and Control,. Staff Performance, Combat
EFfftcTi~v64Wssei~ntelligence, Combat Simulation, Automated Data
Processing, Division Level Model
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TITLE: FOZ - Footprints by OZ

PROPONENT: Chief of Naval Operations (OP-654)

DEVELOPER: Academy for Inter-Science Methodology

PURPOSE: A computerized, analytical system for creating optimal
allocation of MIRV'd SLBMs within capability of delivery vehicle.

GENERAL DESCRIPTION: The model allocates MIRV weapons to targets to
maximize target coverage subject to the constraint that the utility
(nurber of missiles targeted) from each SSBN and/or missile fielo must
be equalized to the maximum extent possible. The model is designed
and structured to achieve fast run time and to provide a complete
analysis of the given MIRV problem. Input missile performance para-
meter requirements are such that detailed missile design and perform-
ance parameters are not required. FOZ consists of two major programs.

a. FOZAUX. FOZAUX reduces the number of missle combinations
that must be analyzed by the model and reduces computer core
storage requirements. Tnis reduction is realized by aggregating,
or combining, targets into groups that can be represented by a
single geographic position for each group.

b. FOZ. The FOZ program analyzes the target and missile
location data to determine feasible combinations of targets which
might be grouped into footprints. FOZ forms footprints by
target-ng missiles from the more difficult-to-target patrol areas
first and performs an analysis to provide information relating to
feasible alternative patrol area - footprint matchups. FOZ also
deaggregates the aimpoint data and formats the various printed
reports available from the model.

INPUT:

o Target base (DGZs)
o MIRV characteristics
o Foutprint size
o Booster range
o Launch areas

UUTPUT: Computer printout assigning weapons to targets

hARDWARE:

o Computer: CDC 6600
o Minimum Storage Required: 300K storage

SOFTWARE:

o Computer: FORTRAN IV

Ref: MIRV Footprint Theory Study (U), OP-604, I June 1974
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I ML RI.Lq IRLMLNT :

u 2100 DGZs Vootprinted from 15 potential SSBN patrol areas in
about 2() minutes C1 time.

SECURITY CLASSIFICAIIUN: UNCLASSIFIED

FREQUENCY OF USE: 300 runs per year

USERS: Chief of Naval Operations, OP-654

POINT OF CONTACT: Chief of ,dval Operations (OP-654C)
Telephone: 697-5743

MISCELLANEOUS: SIRNEM provides DGLs and assesses damage.

KEYWORD LISTING: Analytical; Strategic; Footprint; Computerized;
Missile
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TITLE. FRAM - Fleet Requiremnents Analysis Model

PROPONENT: Naval Surface Weapons Center/White Oak Lab/Code N13

DEVELOPER: Naval Surface Weapons Center/White Oak Lab/Code N13

PURPOSE: The Fleet Requirements Analysis Model (FRAM), was developeo
as a tool to analyze the effectiveness of US naval surface combatants
in potential threat scenarios and to evaluate improvements in fleet
capability due to improvements in combat subsystems.

GENERAL DESCRIPTION: FRAM is a Monte Carlo model which time steps
through a user-input scenario ana predicts US response to an enemy
air, surface, and subsurface attack. Analytical sensor models,
reaction time models for CIC functions, hand off times, and weapon
envelope and Pk data are used to predict major combat system perform-
ance. Environment, both natural and man made, are considered in the
sensor models. Inter ship rata link delays are predicted based on
number of tracks reported on each linK.

INPUT:

o Platform types, position, and velocity
o Warfare areas to be engaged by own fleet
o Natural environment: Weather, sea state, sound velocity

profiles, land masses
o Jamming and clutter (chaff) regions
o Types of data links in own fleet
o Sector coverage (optional) for own fleet platforms
o Time step and launch time for enemy cruise missile carriers

OUTPUT:

o Description of engagements scheduled by own fleet including
intercept time and resources allocated

o Enemy cruise missile launches
o Enemy cruise missile hits on own fleet
o Hits on enemy platforms
o Vectoring of own fleet platforms at enemy platforms
o Considerable more detail, is readily available at user

option

MODEL LIMITATIONS:

o Up to 220 platforms
o Combat system description, platform degradation, cruise

missile trajectories must be preprogrammed or model is
considerably more difficult to run

o Enemy tactics preprogrammed
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IRDWARL:

o Type of Corputer: CDC 6500
o Operating System: KRONOS
o Minimum Storage Required: 70K
o Peripheral Equipment: Printer and plotter

SOF IWARE:

o Language: FORTRAN IV
o Documentation: User's/Programmer's Manual available

IIML RLQUIRLMLNTS:

o A tew hours to set up model if all platforms types prepro-
granued, I or 2 days to add platform type

o Approximately two secs per platform per Monte Carlo loop for
scenario involving 100 time steps

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Ten times per year

POINT OF CONTACT: Bob Lucas
NSWC/N1 3
White Oak, Silver Spring, MD 20910
Offutt Air Force Base, NE 68113
Telephone: 301-394-1 246

KLYWORD LISTING: ASuW, AAW, ASW, Combat System Analysis, Time Step,
Monte Carlo
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TITLE: FYT - Force Year Totals

PROPONENT: AF/SASF

DEVELOPER: AF/SASF and Science Applications, Inc.

PURPOSE: Static Measure of Effectiveness Analysis of Nuclear
Arsenals

GENERAL DESCRIPTION: FYT is an automated method of calculating and
displaying various static and quasi-dynamic measures of effectiveness
(MOEs) as a means of evaluating the overall effectiveness of a strategic
arsenal. It is intended for use as an aid in evaluating alternative
force structures, the capabilities of projected arsenals, and the
current and projected trusegic balance of forces. The forces projected
for an arsenal may i'clude grey-area and theater systems, as necessary
to the analysis. Area and terminal defenses are represented only by the
probability of a 'btem's penetration to target. These projections
include number oi zjstem- 3s well as system characteristics and weapon
loadings. Weapon ;'gems ,iay be identified and separately counted as
strategic, gr-y forward based, Nth country, defensive interceptors,
SAM sites or 'ddrs. Evaluation of arsenals can be done for TAI, US,
alert, surviving and on-target conditions. FYT will automatically build
files containing those calculated static and quasi-dynamic measures of
effectivenes for automated graphics.

INPUT: Weapon system projections for the years of interest along with
loading and characteristics of the systems.

OUTPUT: Three page printout for each year of interest that includes
summaries of the following measures of effectiveness for each weapon
type and for each Triad element:

o Strategic Nuclear Delivery vehicles (SNDVs)
o Multiple Independently Targetaole Reentry Vehicles (MIRVs)
o Weapons or Reentry Vehicles (RVs)
o Equivalent Megatons (EMTs)
o Economic EMT (EEMT)
o Counter-Military Potential (CMP)
o Throwweight (TW)
o Hard-target Kill Potential (HTK)
o Soft-target Kill Potential (STK)
o User defined MOE

MODEL LIMITATIONS: A maximum of 100 systems projected over thirty
years may be input into FYT.

HARDWARE: Honeywell MULTICS computer
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SUFThARE:

o Programllliny Lanquage: FORTRAN IV
o Do(uluntation: None

TIML RLQUIRLMLNTS:

o 4-8 hours (depending on the number of years in the
data base)

o 10 seconds per year analyzed CPU time
o Variable data ouLput analysis

SLCUIKITY CLASSiFICATION: UNCLASSIFIED

FREQUENCY OF USE: 50 times a year

USERS:

o IQ USAF/SASF, Foreign Technology Division
o Science Application, Inc. (Denver Office)

PUINT OF CONTACT: AF/SASF (Major Boykin)
The Pentagon
Washington, D.C. 20330
Telephone: (202)695-2828
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TITLE: GAINER

PROPONENT: Office of the Director for Program Analysis anc Zvahuation

kOD(A&E))

DEVELOPER: Science Applications, Inc (POST)

PURPOSE: GAINER is a comp~terizeo mote, that evaluates te implication
of Command, Control and Comunication connectivity for US nuclear
forces. It was developed to illuminate tne implications of US nuclear
weapons policy and to explore sensitivities to alternative programs,
policy ano plans. It maintains range sensitivity and can nave fiexiile
damage objectives and wave structure.

GENERAL DESCRIPTION: GAINER was created to increase the level of
control and analyst interface wnen analyzing strategic systems or
policy. It is capable of looking at tne global cummulative damage
expectancy plane in the analytical model.

HARDWARE: MULTICS

SOFTWARE: Programmiing language-ANSI FORTRAN (MuLTICS)

TIME REQUIREMENTS: i0 to 30 minutes.

SECURITY C"ASSIFICATION: UNCASSIFIED

FREQUENCY OF USE: A standard has not been established lue to the
recent development of the model.

USERS: OD (PA&E)

POINT OF CONTACT: OD(PA&.)
Stragtegic Programs
The Pentagon, Washington, DC 20301
Telephone: (202) 695-5587

KEYWORD LISTING: Linear Programming, Computerized, Command, Control
and Communication, Allocation.
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TITLE GFE-III - Gross Feasioility Estimator

PROPONENT: Organization of the Joint Chiefs of Staff (J-4)

DEVELOPER: Command and Control Technical Center (CCTC)

PURPOSE: GFE-III is a computerized, analytical logistics model
designed as a rapid deployment planning tool to produce quick
estimates of closure dates for cargo and personnel at multiple
destinations. The model will simulate the deployment of movement
requirements to various destinations under various time and facility
constraints with varying levels of air and sea transportation
resources. Thus, it may be used to assist in examining the feasibility
of deployment plans and the effectiveness of transportation resources
in support of such plans. The model produces day-by-day totals of
cargo and personnel arrivals at the various discharge points with the
number of days required to deliver each cargo category within each
movement requirement. The model attempts to move requirements as fast
as possible and does not honor required delivery dates.

GENERAL DESCRIPTION: GFE-III is a one-sided, deterministic model that
simulates individual vehicles and individual requirements. However,
both vehicles and requirements may be grouped to suit the user's needs,
and these groupings can vary in size at the user's option. Numerical
analysis is the primary solution technique used. Simulated time is
treated on an event-store basis.

INPUT:

o Movement requirements
o Ship resources
o Airlift resources
o Attrition of shipping
o Planning factors (land speed from origin of movement to POE,

ship speeds, and convoying factors if applicable)
o Link distances in the transportation network

OUTPUT:

o Listings of input data
o Intermediate listings showing the daily status of movement

requirements
o Optional output data specified by the user from nine options

which are essentially summations of selected portions of the
intermediate output

o The foregoing include such data as the utilization of ships
and aircraft, air, and sea channel movements summaries,
airfield utilization (sorties per day), tonnage handled at
ports of embarkation and debarkation, and graphic presentations
showing the cumulative closure of each movement requirement
priority group by mode of transportation.
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MUULL LIMIIATI ONS:

0 u4 wovcr, it chnnels within the configurations of 8 origins
each ,wQ,i and aerial ports of embarkation and debarkation
S ,iLh .oiiv,)y marshial1ing areas dnd convoy dispersal areas

) I " ;hip group",
o I convoy escort groups
o 30 aircraft types
o 4U movement requirements per priority group which are unlimited.

The latter consist of personnel and cargo categorized as bulk,
utsize and nonair-transportable.

A\RUWARL :

o Laiputers: IBM 360/65; HIS 6080
o Operatiny System: OS/MVT (IBM); GCOS (HIS)
o Minimml Storage Required: 320K bytes (IBM); 97K words (HIS)
o Peripheral Equipment: Tape and disk drives

>~lIWAR[

' Proyraiimng Languages: FPRTRAN IV (IBM); FORTRAN Y (HIS)
o Documntation: (1) General description: CSM-GD 37A-72;

(2) User's Manual: CSM-UM 37A-72
o Fhe above two documents constitute complete user's documentation

dnd are being updated and republished. There is no technical
docuentation.

TINLL RLEQUIRLMLNTS:

o I jian-week to structure input data in model input format
o I hour CPU time per iiodel cycTe
k iian-week to analyze and evaluate results

SECURITY CLASSIICATIUN: UNCLASSIFIED

rHLQULNCY U[ USE: 50 times annually

USERS:

o PrincipaI : Organization of the Joint Chiefs of Staff (J-4)
o Other: CINCI(A\C, USCINCLUR, CINCLANT

I N1 ANI AI : drjanization of the Joint Chiefs of Staff
I stics Directorate (J-4)
lechnical Advisor Office
The Pentagon, Washington, DC 20301
Telephone: (202) 697-5464

KLYW)R) LISTING: An alytical Model; Logistics; Air Forces; Sea Forces;
uf --- r~ed, One-Sided ; Deterministic; Event Store
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TITLE: Glide Bomb Flight Model

PROPONENT: AFEWC/EW

DEVELOPER: AFEWC/SAA

PURPOSE: To analyze ECM effects on ti. cocnard and control link fr.io cc-'o ,..

to 91ide bomb ana on the glide oomo to alrcraft video link for relay of target image.

GENERAL DESCRIPTION: The program iterares the oono ostion on ac.ual atcltuoe!speec
information from test oata and periodically calculates J/S ratios for the correct az/el

positions of the transmit and receive antennas in tne two data links.

iNPUT:

Initial relative locations and speeds for launch an control aircraft

Flight profile for bomo

OUTPUT: Tables of predicted J/S ratios at eacn bomb flight patn point

MODEL LIMITATIONS: Model limited to available flignt profile data and available infor-
mation on complete antenna oatterns measured on the vehicles.

HARDWARE:

Computer: UNIVAC 418-iIi

Operating System: RTOS-9E

Minimum Storage Requirement: 40,000

Peripheral Equipment: Card reader, printer

SOFTWARE:

Programming Language: FORTRAN

Documentation: No documentation except listing

TIME REQUIREMENTS: Requires 8 hours to structure pattern data ano 1 minute CPU time

SECURITY CLASSIFICATION: Progran UNCLASSIFIED

FREQUENCY OF USE: As required

USERS: AFEWC/EWT

POINT OF CONTACT: AFEWC/SAA
Mr. Dave Crawford

San Antonio, TX 78243
Telephone: 512/925-2938/AUTOVON: 945-2938

COMMENTS: Present program was developed for GBU-15 analysis but could be adapted for

other glide bomb applications.

313



TITLE: GROSA-Grand Offspring of S~per Aec

PROPONENT: Office of the Director for Program Anaiys-, ani Evaikazion
OD(PA&E )

DEVELOPER: Science Application, Inc (POST)

PURPOSE: GROSA estimates reslual forces Dy evaluating weapon alloca-
tions. It is most often used to estimate residual iCBM forces result-
ing from countersilo attacks. It a!lows fo,- mapping of surviving and
remaining forces into PACER files for retention and analysis.

GENERAL DESCRIPTION: GROSA evaluates the effectiveness of strategic
couritercentral forces (particularly ICBM's) to inflict specified
damage levels on an opponent's nuclear force.. It is capable of
sequentially attacking a set of targets.

INPUT:

o Arsenal data
o Target data
o Allocation controls
o Budget controls

OUTPUT:

o Summary of surviving ano remaining forces
o Expected value destroyed in target set

MOOEL LIMITATTONS: Ignores range considerations.

HARDWARE: MULTICS

SOFTWARE:

o Programming language-ANSI FORTRAN
o Jocumentat r, is availible

TIME REQUIREMENTS: 10 to 40 seconds.

SECURITY CLASSIFICATr UNCLASSIFIED

FREQUENCY OF USE: Severa. hunared times a year.

USERS: OD(PA&E)

POINT OF CONTACT: 02(PA&E)
Strategic Progrc
The Pentagon, Wa.. L3; DC 20301
Telephone: (202) , -55 7

KEYWORD LISTING: Linear programming ._rputerized, analytical model,

allocation, strategic.
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TITLE: Antiaircraft Artille-y Model (GUN)

PROPONENT: Wright-Patterson AFB Ohio

DEVELOPER: Application Research Corporation, Dayton Ohio

PURPOSE: The GUN computer program orovioes a key element of the Situatlon mooe".ng

capability: the simulation of a one-on-one engagement of a penetrotor aircraft witr.
an anti-aircraft artillery (AMA) battery. The types of weapons which may be addressed
by GUN are the radar, optical and electro-optica~ly directed crew-served weapon systems,
which contribute significantly to tactical aircraft vulnerability. The engagement
methodology adopted for use in this program is closely analogous to that of HOME. TnE
simulation begins at tne detection/acquisition point ,nd continued to a point where
cur-lative effects may be assessed. This is usually at the time of last round imoacz
or closest approach to the target.

GENERAL DESCRIPTION:

a. The program is designed to be used in the tisic stand-alone mode oescribea. This
mode is most commonly employed to investigate scenarios involving tile battery firing N
bursts of variable length at a target which is at some point on a preprogrammed flight
path. A single pass through the simu>L.ion results in the accumulation of the numoer of
rounds tnat come within a specified lethal radius of the target. In addition to a s~ngle
pass, the necessary looping structures have beer irsluded to permit sequential engagements.
Witn incremental changes in the battery's initial location with respect to the target
aircraft, vulnerability footprints for the simulated gun systen/generator engagement can be
generated. This capability aliows GUN to generate firing opportunity and probability of
hit data for input into SURVIVE so that simulated engagements can be performed with C

3

and acquisition effects included.

b. Tne GUN model develops data on AAA weapcn system effectiveness in the context
of one-on-one ano many-on-mav- engagements. To realize this capability, the following key
scenario parameters are consiuered within the program: ECM effects, target kinematics,
slew rates, firing rates, dispersion, warnead size, fuzing options, ballistic performance,
firing criteria, arid tracker characteristics. The ECM effects are modeled in the same
manner as the other models; that is, on a J/S effects basis. Each of these parameters is
located in an appropriate ile to maintain the generic form r'f the model. Parametric
variations can be examined with and without the presence of ECM to determine system
performance variations. Outputs from the GUN program include both probability of nit and
probability of kill contour plots, and expected number of projectile impacts, as a

function of time.
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TITLE: GUNVAL V

PROPONENT: AF/SAGF

DEVELOPER: AF/SAGF

PURPOSE: The GUNVAL V model evoitates effectiveness of fighter air-
craft gun systems in air-to-air corat.

GENERAL DESCRIPTION: GUNVAL 1i was cevoped for SAGF oy the General
Electric Company to include the correlation effects of high firing
rate guns in a terminal effectiveness model. The GUNVAL ii model was
then extensively modified by SA F to include t'e effects of gun
acceleration, reliability, proj(ztie letrality, target maneuver bias,
and tracking error.

The GUNVAL V model was specifically desgned to integrate a mu titude
of gun and projectile performance parameters into a s-.n~le meas.,-e of
effectiveness: Kill probability. The TAC AVENGEr air combat simulation
produces a file of gun-firing opportunities whict Is sed as an input
for the GUNVA V model. The firing opportu, ity file describes the
positions of the attacKer and tre target Juring the burst and gives a
realistic distribution of the firing conditions expected in a duel of
two airplanes for which no combat exchange data are available.

INPUT: A TAC AVENGER generated gun firlng opportunities file.

OUTPUT: Range time of flight, ve'ocity, burst length, rounds fired,
and kill probability of each burst.

MODEL LIMITATIONS: Unknown

HARDWARE: GUNVAL V is executed on the Honeywell G635 computer. The
model utilizes the GCOS III operating system, and 3200 worts of
core.

SOFTWARL:

o The GUNVAL V model is written in FORTRAN IV language, contains
16 subroutines, and 1800 source statements.

o Documentation: The following cicumentation is mzintained at SAGF:
- Terry, E.R., "Air-to-Air Gunnery Model and Associated

Computer Program Logic for USAF/SA TAC AVENGER (GUNVAL I),
"Contract F44620-73-C-0030, General Electric, Aircraft
Equipment Division, Armament Systems Division, Burlington,
VT, 12 Apr 73.

- Rankine, R.R., "GUNVAL V Gun System Effectiveness Model," 17 Jur 7-
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1IML RAL- 4RLMENTS: 10 seconds per gun burst

SLCURITY CLASSIFICATION: UNCLASSIFIED

FRL LIUNCY OF USL; Unknown

USLRS: AF/SAGF

POINT OF CONTACT: AF/SAGF (Lt Col Mottern)
Pentagon

Washington, DC 20330
Telephone: (202) 697-5677

32
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TITLL: HALL

PROPONENT: Office of the Assistant Secretary of Defense,
Program Analysis ano Evaluation ('#.E)

DEVELOPER: Science Aplications, Inc. (SAI)

PURPOSE: HALL is a computerized, analytical iodel which allows quick
analysis of the survivability of aircraft fleeing an SLBM attack. The
modei allows multiple a'rcraft types, multiple SLBM warhead types ano
trajectories, and a large variety of Dasing schem~es.

uENERAL DESCRIPTION: HALL is an expected value model which sacrifices
detail for more rapid analysis ano allows examinat-on of all parameters
of interest through its various irput options. The model usts a set
of aircraft bases either defined by input or iternally computed,
assigns an aircraft bed-oown, and generates an attack plan against
those bases and the aircraft escaping from those bases. The prirary
solution techniques used are LaGrange iautipliers, linear programming,
and probability.

INPUT:

o SLBM weapon variables
o Target (airc-aft) variables
o Basing variables
o SSBN variables
o Attack preference variables

OUTPUT:

o Summaries of the assumptions made in the run and the
survivability results

o OutDut options allow extremely detailed output or highly
aggregated summa-ies

MODEL LIMITATIONS:

o Expected value calculations art per rmed
o Pare weapon strategies are compute
o No ccrnplexing of the target structure due to aircraft altitude

variations

HARDWARE:

o Computer: Honeywell 6080
o Operating System: MULTICS (MIT)
o Minimum Storage Required: N/A
o Peripheral Equipment: Standard scratch disk plus permanent

disk
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0t IWAKI

" ''oilrad mimij I ,nquqv:9(' IORTRAN IV
O I'ockailwiC t at lol I ,, 1 . Vdiiabl e

TIML RLQIUIRLMLNIS:

o I minute or less to structure base data in model input format
o 5-10 seconds CPU time per model cycle
o I hour or less to analyze and evaluate results

SLCURI Ty CLASSIFICATIONL UNCLASSIFIED

H[RLQU[-NCY Of USL: Several hundred times per year

U6 i S:

o1 Pr incipal . AS (PA&I)
o Others (.IA, AIWL, GRC

POINI OF CONTACT: GASD(PA&E)
Strategic Programs
1he Pentagon, Washington, D. C. 20301
Telephone: 695-9180

KLYWU01D LISTIN6: Aircraft, Survivability, SL3M Attack, Strategic
Analysis, Operations Research, Models, Linear Prograning, HALL
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TITLL: HARLOT

PROPONENT: Office of the Director for Program Analysis and Evaluation
(OD(PA&E))

DEVELOPER: Science Applications, Inc (POST)

PURPOSE: HARLOT stands for: helght of Burst; Altitude of Targets;
Resources; Location; Objectives; ni T";,e. It measures the percentage
of aircraft surviving a counterforce attack from the time of initiation
until all of the attacking weapons are used. It was developed to
examine aircraft pre-iaunch survivability. 't ccnsiders SSBN threats,
strategic airborne forces and scenarios for force interaction. HARLOT
looks at the defenders uncertainty for aircraft vulnerability and
height of burst, and the attackers uncertainty to aircraft location
and altitude for lethal area calculations and escape.

GENERAL DESCRIPTION: hARLOT is a computer program that addresses
problems and possible solutions to pre-launch survivability. It can
evaluate changes in the US warning capabilities, basing requirements
and system characteristics for candicate future systems and the impact
of Soviet SSBN forces on bomber pre-launch survivability.

INPUT:

o Aircraft Dase files
o Target data files
o Arsenal data files
o Trajectory
o Scenario

OUTPUT: Expected number of aircraft destroyed for all attack strate-
gies, bases and aircraft types.

MOVLL LIMITATIONS: Operational flight profiles are not considered.

Only aircraft vulunerability to overpressure is considered.

HARDWARE: MULTICS

SUFTWARL: Prograning language-ANSI FORTRAN.

TIME REQUIREMENTS: 5 to 10 minutes.

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENL" OF USE: Several hundred times per year.

USERS: OD(PA&E)
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1101I Of1 CONTACT: 111)(t'AMV)

Stra Leg ic Projrains
The Pentagon, Wdshington, DL 20301
relephone: (202) 695-5587

KLYWOURU LISTING: Comouterized, analytical model, nuclear weapons,
tactical, theater, allocation
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TITLE: HELICOPTER Simulation

PROPONENT: War Games Section, Directorate of Land Operational Research
(D R), Operational Research and Analysis Establishmenc (2REA), Ottawa,
Canada

DEVELOPER: As Above

PURPOSE: This simulation was designed for assessment of helicopter
operations in research war games. it has also beer used for comparison
of performance of various types of armed or attack helicopters in a
battle framework.

GENERAL DESCRIPTION: This simulation permits complex detailed assess-
ments between single helicopters and up to 10 homogeneous groups of
ground target elements in a five-minute interval. It addresses helicopters
in observation, armed, or attack roles with multiple hovers from different
locations. The model uses probabilistic line of 'ight and is of criticj,
event type. Detection and acquisition times as well as some other times
(e.g., time between novers,' are randomized. Times of flight of projectiles
are deterministic. Tactical status of each item in the ground array, and
additional ground weapon firings if involved in a direct fire battle are
taken into account.

INPUT: betection, acquisition, weapon performance and vulnerability moduies
are embodied in the program. Inputs incldue:

o Area data such ds lignt conditions and meteorological visibility
o helicopter data such as type, search device, weapon, attack position,

ao tire policy
o Ground target data for ach unit and element within it inc'uc'ng

location, type of target, eployment status, degree of soKe
ano/or obscuration, sighting devices, weapons and fire control
systems

QTPUT: All detections, engagements, Kills by the nellcopttr anC jrourc
weapons Dy weapon type, range and suppressive condition, ind anmunit'on
expenditures.

MODEL LIMITATIONS:

o Un'y one helicopter is permitted in each 'un so that it cannot
handle a hunter/killer team. The capacity for targets is ten
groups, each with up to nine like items.

HARDWARE: HP 2000 ACCESS with disk drive.

SOFTWARE: Programmed in BASIC.

325



I-IMLRLi L MVN.S:

o Prepardtiov Input time is three minutes. No preparation
time required unless new heicopter, vehicle or weapon
parameters are to be included

r Runninq time up to three minutes. Used for helicopter
assessments as required during research war gar s.

o Analysis: Included in research war game analyses.

SLURITY CLAsSIFICATION: UNCLASSIFIED

SRLUINC _O USI: Continuously during research war games.

USi R: OLUR War tGaimes Section

PUINT Of ONIALI- War Games Section, Directorate of Land
Operational Reserch (DLOR)

Operational Research and Analysis Establish-
ment (ORLA)

Ottawa, Canada

MI't.LIAN )US: 1 he helicopter simulIation is priiaarily in hover-up
mode. Rui-in attdc(ks and designations are simulated with manual
input ot the number of helicopter exposures and randomly selected
time (in seconds) of the exposures. The result of each helicopter
exposure can be monitored, if desired, and the simulation
stopped when military criteria have been reached. The computer
proyraim is beinq expanded to include five minutes interactive
simulation for up to 12 helicopters against the ground array,
and it is being converted for use on a POP 11-34.
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TITLE: hLLMATES 4L - Helicopter Launcned Missile Antitank Effectiveness

§1-n,-Zat ion

PROPONENT: AMSAA

DEVELOPER: AMSAA and Falcon R&D Company

PURPOSE: HELMATES II is designed to assess the eTfects on system
perTormance of characteristics such as relianilities, hit prooabiifties,
etc.

GENERAL DESCRIPTION: HELMATES I: provides measures of effectiveness
for the attack heli opter platoor n the antitanK roae. Large grourd
threat arrays can be played which include air defense guns and
missiles.

OUTPUT: Primary output is kilis and kill rates for each firer anc

each target for each kill category.

MODEL LIMITATIONS: Blue ground versus Red ground is not played

mARDwARE: Computer: COC 7600

SOFTWARE: Program Language: FORTRAN V

T:ME REQUIREMENTS:

o To acquire Data Base: e months
o To Structure Data in Model input Format: 3 weeks
o To Analyze Output: I day
o CPU Time per Cycle: 13 minutes

SECUkiTY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Once per year

JSEkS: AMSAA at the request of TRADOC

POINT OF CONTACT: Director
US Army Materiel Systems Analysis Activity
ATTN: DRXSY-AAM
Aberdeen Proving Ground, MD 21005
Telephone: AUTOVON 283-4202

MISCELLANEOUS; Model is being interfaced with Battlefield Environment,
Laser Designator/Weapon System Simulation (a MICOM simulation of
HELLFIRE probability of hit)

KEYWORD LISTING: HELLFIRE; AH-46; Missiles, Attack Helicopters;
Scout Helicopters; Antitank, TOW
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T!TLE: Homing Missile Madel (HO,.E)

PROPONiENT: Aeronautical Systems Division (ASD), Wright-Pattersn AF3, Oni

DEVELOPER: Applications Research Cor)oration, Dayton, Oli

PURPOSE/GENERAL DESCRIPTION:

a. The Homing (HOME) Missile Model Simulation was developed Dy tnc Applications
Research Corporation (ARC) of D:yton, Ohio, in 1974. HOME is a generic nissile simula-
tion for air-to-air, surface-to-air, and air-to-surface tecnnically guided weaDons. The
model is designed to simulate very large numbers of individual missIe shets to that
comprehensive descriptions of countermeasure effectiveness can be achieved with rinimum
of set-up time and computer execution time. The model has Ceen seo by the Air Force
Wright Aeronautical Laboratories (AFWAL), ASD, and AFEWC for studies involving a.rcraft
vulnerability, countermeasures effectiveness, flare strategy deveoopment, and tail warn-
ing system development. Both infrared and microwave variations of HOME exist.

b. AFE!.C uses HOIE 02 w?~ch is the Infrared missile seeker version. The radiance
pattern of the aircraft is modeled versus the field of view and girbal limits of the .tP

seeker. Flare decoys versus both air-to-air and SAM threats are also modeled.

(The following data pertains to AFEWC use of HOME 02.)

INPUT. Operator interactive, that is, data is entered by CRT prompts and answers.
This permits gene.'atlon of many very long runs by selectively implement-
ing various operational parameters for repeat simulated engagements.

OUTPUT: A series of matrices which define miss distance versus azimuth and eleva-
tion of the aircraft. Statistics of average miss distances and percent
kills are also computea.

LIMITATIONS: Run time is the main constraint, experience has shown that each missile
shot takes 30 to 45 minutes of computer time on a shared computer system.

HARDWAQE: Model is operational on tre CDC CYBER 73 located on Kelly AFB. Operati,.g
system is NOS. Minimum storage required is 52,000, 60-bit words. Peri-
pheral equipment is CRT and printer.

SOFTWARE: Model is programmed in FORTRAN IV.

Documcntation may be available from the developer, Applications Research
Corporation, Dayton, OH.

TIME REOUIREMElTS: Data base updated annually (approximately 6-12 nours) CPU time is
approximatey5-U CP seconds per shot. Output analysis t!-' is approximately 1 hour Der
run.

CLASSIFICATION: Unclassified.

FREQUENCY OF USE: 250 simulated shots per year at AFEWC.

POINT OF CONTACT: AFEWC/SATA
ILt Frank DiBartolomeo
San Antonio TX 78243
Telt.phone: 512/925-2391/AUTOVON: 945-2391

ASO/XRE
Mr. Stan Tate
Wright-Patterson AFB, OH 45433
AUIOVON: 785-7401
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At AFEWC. this model is being converted to PDP 11-70 since CYOER 73 tIne
is no lonqer available.
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-& -, nre 'j4rat ional I erf na r~rCL 0"xu

R__P ___,%_ T '5 Arihy Materiel Systeris Ar, iysls Act v,VA AA

DEVELOPER; oS Arry Xtehel Systems Ar&_.ysis Act ivity (AYISAiA

PkPOSE: HOPE provies measures 3f urfornance, such as nu,;o-cr
of tarets acquirec,, numoer of' ir s, -urnoer of hits ao , ze
of K11lis. It also clsplays event, ",:s Or cr-i,.ca ever.-.. anc
47~r 1 oes Tro res ul I~ - -u e o .~ a t crn a~i~ ~s s;
systeni perfcrmance and explain wny one system *s ,eter t.han sriotn~er.

GENERALOESC0RPTIQN: HOPE 4s a one-siced -,odel -uraz resenLS iiedards
of erfo-ane for one ..t~dCK he-icopter, sucr, as numbier of Lar-ets

dc, uired, launches, -,ts ana Kill . It QtSU GIsP ys eVen, LI.IE!s
dr16 CaUWeS for fa-iures. ',T. can ue Lseo to evd, ate inssiie

dteriiaC ves fur a V,3re~y U7 enl~irurwientai conditions.

o Kil I rooabii-:.,
o Terrain and w:?atner

6oTPuT: rkesults are 11is_,(yeo In Laoles oesigned to summarize succes%
ra-tes, failures, sdmnr-,res of performdnce, etc.

MODEL LiMiTAT !-NS: Mouei is one-sioeo tarqets do not firL). slays

on6y one attack nel icopter.

HARDWARE: CDC 7600

SOFTWARE: FORTRAN LV

jME_ PREC' P7_k.MLETS:

o 4-. eeks to acqu Ire data Dase
o 2 w~eeks to structure date in model input formiat
o 2 days to analyze output
o 5 seconds CPU time per cycle

SUCURITY CLASSIFICATION: UNLOLASSIFIED

FREQUENCY OF USE: Continuous for the past year

USERS: AM~SAA
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POINT OF CONTACT: Director, AMSAA
US Amy Materiel Systems Analysis Activity
ATTN: DRXSY-AAM
Aberdeen Proving Ground, Maryland 21005
AUTOVON 283-4202

MICI.LI ANLOUS: Model will be modified to sinul te new missile concepts
arId tI( rget rcquisition devices.

KLYWOURD L!SIING: lkeflfire, Target acquisition, Detection, Recognition,
Mfs-siT6 -
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,?LL: ttosp,cal Model (Medical)

PROPONNT: Director, Combat Developmers and health Care
Studies, Academy of lealth Sciences, u- Army

DEVELOPER: Director, Combat Developments and Health Care
Studies, Academy of Health Sciences, US Army

PURPOSE: The Hospital Moe' is a computerized, analytical, resource
utilization model thit simulates , nospal (up to 600 beds) with
the purpos-, of estimating optimum capabilities, modifying TOEs and
examining hospitalization requirements in a combat zone more effectiveI.
The mocei deals exclusively witn the operation of a combat zone
hospital. It is primarily interested in examining (and pointing out)
the critical parameters in a given theater situation. Some specific
problems addressed are: (1) optimum evacuation policy for given
Vatient workload; (2) utilization of treaters in different hospital
areas; (3) number of X-rays anG lab tests given to a patient mix; (4)
number of beds necessary for given evacuation policy.

GENERAL DESCRIPTION: The Hospital Model is a stochastic model involv-
ing land forces only. It is pr-.'aarily designed to consider theater
level forces, but can handle almost any small group of men. Simula.ed
time is treated on a time step Dasis. Fifteen days of -eal time are
simulated in 1/2 hour of computer time. The primary solution techni-
ques used are queuing theory (used throughout the system) and proba-
bility (used extens-velj in referenin patient class data such as
recovery times, death rates, etc).

INPUT:

o Patient class related information (i.e., orobability of
occurrence, recovery time, treatment timrL, death rate, etc)
Staffing levels in different areas and wards

o Number of beds, evacuation policy, etc

OUTPUT:

o Utilization of t-eaters
o Equipment leels (i.e., X-ray plates, et
o Totals for admissions, evacuations, retu, s to outy, divisions,

beds filled, etc
o Options available are limited to interim printouts, end-of-

replication printout (for 15 days), and average of several
replications priitout
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MODI. LIMi1AIIONS:

o Maximum of 280 patients in process at one time (ward patients
are not incluoed in this limit). This limit may be expanded
wi th extended core

o Beds classified as belonging to the medical section do no-
beco e available to the surgical section when they are needed
there

o Patients are diverted if treater is not available
o Only 15 different treaters can bn considered in each treatment

area
o Maximum of 600 beds

HARDWARE:

o Computer: Control Data 6500
o Operating System: SCOPE NOS/BE
o Minimum Storage Required: 145K octal
o Peripheral Equi ment: 8 tape units (or combination of 8

disk/tape files)

Sl ITWARE:

o Programming Language: FORTRAN
o Uscr's documentation is complete; technical documentation is

sketchy.
o Formats for input data are complett. Some routines are flow-

charted.
o Each routin. has a one page outline

TIME REQUIREMENTS:

o 2 man-months Lo acquire bcse data
o 9 man-days to structure data in model input format
o 1'-3U minutes CPU time per mode cyc.le
u 2 man-weeks learning time for users
o 2 man-weeks to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

LRftNCY_ O USL: Daily

USLRS: Director, Combit Developments and Health Care Studies

POINT OF CONTACT: Director, Combat Developments and
Health Care Studies (HSA-CSP'

Academy of Health Sciences, US Army

fort Sam Houston, Texas 78234
Telephone: Auteon 471-6430

MISCLLLANLOUS: The Hospital Model can be used y itself or it can
accept input directly frim the patient workioad model.

KEYWORD LISIJNG: Analytical Model, Health Care Delivery, Land Forces,

Computerized. Stochastic, Time Step
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TITLE: ICR - Integrated Cords Moaei

PROPONN-. Defense Nuclear Agency

DEVELOPER: The BDM Corporation

PURPOSE: iCOR is a computerized, general war, corps-lev 1 model used
as an analytical tool in support of issues relating to force structure,
weapons effectiveness and mission area analysis. ICOR utilizes a
top-down structured modeling approacn. Its modular cnaracteristic
allowc the user to adopt the model to meet specific requirements. The
most commonly used level of aggregation is Dattaion unit icvel with
terrain represent. ion to , resolution of 3.5 Km. The model is
concerned with ground and air-ground comoat invo'ving aircraft, tanks,
infaitry fighting vehicles, artillery equipment, anti-tank guided
missiles and various otLIer assets.

GENERAL DESCRIPTION: The ICOR model is a two-sidea, corps-level
computerized war game of air and ground combat operations. it play,
the movement of individual grouna combat units in a two dimensional
sense in that units are not restricted to arLifical co-ridors, as is
the case with sector models, but car maneuver as the situation dictates
constrained only by terrain, opposing forces, and orders. It also
does not require the user to impose an artificial partition on the
)attlefield.

API eleme.its of a coiabined arrT. operation are inclIdea. Maneuver
anu fire support units are represented as explicit entities A'ith
inherent decisionmaking capabilities. Within each of the individuai
combat units, each major weapon type is explicity represented. There
is no aggregation of weapons. Inairect fire weapons engage by firing
battery, platcin, or any user defined volleys against acquired targets.
Aircraft, including attack helicopters, acquire and engage targets,
utilizing expected Kills per sortie for precision munitions, or
fractional damage for area munitions. Explicit representation of
individual air defense systems, with relatively detailed ground-to-air
engagenents, provide the source of aircraft attrition. it plays
explicit intelligence collection by imaging and passive electronic
warfare systems, and it has explicit representation of the effects of
terrain and weather on unit fire and maneuver. A key capability of
the model is its "man-in-the-loop" (MITL) feature, which allows actual
battle staff gamers to interact with the model and make command
decisions.

INPUT:

o Order of Battle
o Firing Rates
o Kill Probabilities
o Weapon System Characteristics
o Mobi'ity
o Operational Doctrine, Behavior, and Transitions
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o errd in, Weither
u Art. Ilery Tdsking
0i i W SysLeu Tasking
o Air upjort Taskiny

o(UTPUT:

o Position and Status Reports
o Strength Loss Reports
o Air Attack Results
o Aiv Detense Kills
o l)Direcl ire Weapon Kills
o Sensor" StLtus

't) Intel Reports
6 ine of Contact Reports
o Artillery Statistics
o A Iss/moneitum
o -u i graphics output is available: Terrain, unit displays, hex

grid, SI(iNI displays, Itmss miioientun vectors, line of combat
di Sild ,ys

MODL! LIMITAIION: Requires higher level (corps level) command

deislo--n ~i ng provided manual ly.

HARDWARE :

o I'UR-I1

CDC CYBfLR 1i requiring 220K octal 60 bit words
NOS/BL or NOS operating system
VAX 11/1780 VMS operating system

o iCtR- i
CDC CYBLR 116, NOS/BE or NOS operating system. Generally the
perhipherals needed are: A card reader or alphanumeric input
terminal, a line printer, and for graphics output a Tektronix
40'4 terminal or equivalent.

SUF IWAR L: Both ICOR models are written in FORTRAN with data structures
impl-o-meeinted using a precompiler developed by BDM, called MIDAS.

o ICU[N Program Design Language

o ICIAR User's Manual

TIME RLQUIREMLNIS:

o Data Base: ICOR-I currently has available a European scenario
involving a US Corps area in West Germany.

u ICOR-tI currently has available a Korean scenario involving a
Republic of Korea Corps.

o io de~eluj , an entirely new data base generally requires 6 man
Ix)nmiLs ot efforl . This includes data collection, preparation
and structuring thP data in model input format.
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o Analyze output: The model can De seL to generate dezailea
uutput. user defined time periods usually Delween 2-6 roxrs of
combat. Depending on the degree of detail, outpu* can be
analyzed in 1-2 hours or to increasing levels of cetail, 2-3
days.

o Playing tire per cycle: Can be set by the user )1' dny increi.Cnt
from 1-6 hours.

o CPU timi per cycle: Several seconds to several hours CPU time
per model cycle.

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Used -r studies 2-3 times per ye.r.

USERS: CACDA, DNA, US Army Field Artillery School and Center, TCATA

POINT OF CONTACT: F.J. Lunch
The BDM Corporation
7915 Jone Branch Dr.
McLean, VA 22010
Telephone: (703) 827-7928

KLYWORD LISTING: Corps Level; Conventional, Nuclear, Ground, Air-Ground
Corbat; Computerized; Two-Sided
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T'TLL: iDACASL (Task rorce Air Defense)

PROPONENT: Deputy Under Secretary of Defense for Research and
Engineering (Tactical Warfare Programs)

DEVELOPER: Institute for Defense Analyses

PURPOSE: IDACASE is a computerized, general war, analytical ,odel.
It deals with one raid of ASMs versus a task force of several ships.
This model addresses itselt to the cost effectiveness problems
related to radars, SAMs and guns that compose the area and self-
defense of ships in a task force. It also deals with the assess
of outcomes of ASM raids against task forces.

GENERAL DESCRIPTION: IDACASE is a two-sided, mixed model which deals
with sea forces. It was designed to handle individual ASMs,
individual snips (vith their racars), individual SAM and gun systems
on these ships. IDACASE can iodel the area and self defenses (or just
the Ship SelY Defenses) on one ship being attacked by ASMs. This
model is designed to hancle ine task force with one carrier and one to
six escorts; the capability to model larger sized task forces (i.e.
more ships) is expected to be added. The radar/ECM portion of the
,nodel is Time Step, and the remainder is Event Store. The model is
based on Monte Carlo sinulation.

INPUT:

o Composition of task force
o Weapon effectiveness parameters

OUTPUT:

o Raw game data
o Probable outcomes
o From levels of detail are available (from very summarized

outputs to very detailed outputs)

MODEL LIMITATIONS:

o ASW not modeled
o Interceptors are not d. .edtly modeled
o Some other model must be used to determine the effect of

interceptors on the rapid, this effect can then be input to
IDACASE

HARDWARE:

o Computer: CDC 6400 or larger
o Minimum Storage Required: 50,000 (base 10)
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S01 TWARI.:

" I'royr,iji n, Lanyiiaqe: FORTRAN IV
o Doculen Ldt ion: "IDA Coordinated Area-Air-Defense Ship-Self-

Defense Lvaluation Model (IDACASE)," Institute for Defense
Analyses, Arlington, VA, forthcoming

o User's and Programmer's manuals are complete

TIME REQUIREMVNTS:

o 2 to 3 months required to acquire base data
o I man-month required to structure data in model input format
o 8 seconds of CPU time per Monte Carlo trial after a 70 second

initialization
o I month to analyze and evaluate results

SICURITY CIASSIFICAIION: UNCLASSIFIED

POINT OF CONTACI: Institute for Defense Analyses
400 Army Navy Drive
Arlington, VA 22202
(703) 558-1652

MI SCELLAIILOUS:

o IDACASE is linked to weapon effectiveness inputs which must
come from other, more detailed models

o Attrition caused by interceptors must come from another model
of comparable aggregation

o This model supersedes FLOATS, IDA's Ship-Self-Defense Model
o The capability to model larger sized task forces (i.e. more

ships) is expected to be added

KLYW(GRD LISTING: Analytical, General War, Sea, Computerized, Two-
sided, Mixed, Event Store
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TITLL: ILAGAM IA - iDA UrLn., Air Model, version IA

PR6PONENT; Organization of the Joint Chiefs of Stafr-, Stidies,
Analys s, and Gamin Agency (UJCS/SAGA)

DEVELOPER: Jointly by OJCS/SAGA and the Command and Cow-, .ecnnical
Cnt-TeUCA/CCTC). Initial version of the model was oevelopeo oy the
Institute for Defense Analyses (IDA).

PURPOSE: IDAGAM IIA is an interactve aodel designed for compater
assisted manual wargaming of ground and air conventional combat, ana
used for force capabilriy assessments.

GENERAL DESCRIPTION: IDAGAM IIA is a deterministic, interactive
model of ground and air conventional comLat between two opposing
sides. The imodel is parameterized to aliow bu'lding/sizing the
model for a specific study (and its objectives) and for a specific
region (and its level of detail).

The geographical structure of tne model consists of a series of
nonintersecting sectors, each sector consisting of intervals, ecch
of which have a type terrain and combat posture assigned to traei
by the user. A region corsists of one or iiore sectors, and is split
into two depths cehind the sectors. A communications zone for each
side is located to the rdi, of the regions.

IDAGAM IIA has a fixed time step of one day. At the end of each day
the user provides decisions and directions for the next day. These
directions may include adjustilents to the model geographical structure
(distances, terrain, combat posture for any sector), engage/disengage
forces, aircraft mission/sortie allocation anu loadings, force movement,
movement of supplies, etc.

Tne key compile-time parameters currently in IDAGAM IIA are:

o Up to 75 sectors ana '5 regions can be defined, subject to
compuLer memory conscraints.

o within each sector, up to 50 intervals may be specified.
o Each intervil is uescribeo by one of three types of terrain

(slow, medium, or fast movement) dnd one of five combat
postures (meeting engagement, prepared defense, breakthrough,
constricted terrain, and urban warfare) for Blue/Red on attack
miatched with Red/Blue on defense.

o Up to 200 ground combat units can be p~ayed per side.
Lach unit has three types of personnel (combat, combat support
and combat service support) -A 12 types of weapon systems,
incljuing AAA and SAMs. Q~an.ities are recorded each day.

o Up to 22 aircraft types per side can be played. Airbases
played are notional, with each side having a forward and rear
airbase in each region and one in the COMMZ. Eleven types of
dir missions are defined in the model.
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o Up to 26 types of supplies can be tracked by the model. The
movwment through the theater and consumption of these supplies
are recorded. These supplies include up to 13 ground munitions
and 10 air munitions. A switchable option in the model allows
supply shortfalls to affect battle results.

IP!\UAM IIA does not use firepower scores - an antipotential potential
ikLhod is used to calculate the value of opposing weapon systems.
Attrition by weapon type is calculated using the npposing weapons
kitucrsities, capdbilities, and allocation of fire.

INPU[ Vh model needs some 600 input variables and arrays. All input
d-t.T-r, utniquely identified for input into a base case set of data
tiles. Preprocessor progranis operating in time-share mode are used
for data entry and for foriaat and variable verification.

UUTPJT: All output is in the form of computer printouts of user
selected sumaries or data records formated as input to postprocessor
jiroqrams.

o Petailed Report (Used for debugging)
o Daily Selected Suliriary Tables
o Stlected Sunmary Report
o liie - t record of input decision implementation and of

,iode I operat ion.
P1, tprcesor proq rams operating in batch mode are usod for
spec i l lZt'd report , and data reduction.

MoULt L IMU1AII (N,:

o IDAGAM IIA may not be operated as a computer simulation
model.

o Logistic aspeLts of the model are very aggregated.
o Model is expected value vice Monte Carlo.
o Conventional warfare only

IARDWARE:

o Computer: HIS 6PNO
o Minimuim Storaqe Required: Depends on array limits desired -

I(O 2K words requ ired in nom)inal case

',L)i IwARI : royrili n Laniuage: F(IRTRAN Y

IIML RIiUIRLMENTS: 201 to 25 CPU minutes per 15 day game,
not including i)ostprocessor batch reports.

'LUK1-1 C1ASS I[I(.ATION: UNCLASSIFIED

t . , tI Nl YW I')" 4(0-)00 tiimes per year

USLR: iOrjizatlorn ut the Joint Chiefs of Staff; Studies, Analysis,
dfld (,miii 'nj Agency
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POINT OF CONTACT: Organization of the Joint Chiefs of Staff (OJCS)
Studies, Analysis, and Gaming Agency (SAGA)
The Pentagon
Washington, DC 20301
Telephone: (202) 695-9003

KEYWORD LISTING: Ground-Air; Deterministic Computer Model; Theater-
Level; Region-Level; Conventional Combat
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T.TLE: IDAHEX

PROPONENT: Office of the Secretary of Defense

DEVELOPER: Institute for Defense Analyses

PURPOSE: IDAHEX is a computer-assisted, limited war, ana'yt~cal
and training model. This mocel is a co;.iputer program tnaL acts as
bookKeeper ano controller in a two-sided wargame. IDAHEX allows units
to move and attack in six directions; ;ne model represents maneuver
and its consequences, inc'iJding nonintegral FEBAs and encirclements.
The model is also concerned with weapon-on-weapon attrition, support-
ing fire, close air support and air interdiction, engineer activities
and logistics.

GENERAL DESCRIPTION: IDAHEX is a two-sided, deterministic model which
deploys land forces. The model was designed to deal mainly with
brigade or civision-level units but can be manipulated from battalion
level to army level. It is intended to conrider theater level combina-
tions of units and can be manipulated to corps sectors. IDAHEX uses
both time step and event-store time simulation with a game time to
real time ratio of about 1:12 in theater-level gamming.

INPUT:

o Ground orders of battle
- Unit locations 1
- Terrain
- Road and rail nets

- Movement rates
- Weapon-on-weapon attrition rates
- Air-to-ground weapon effectiveness
- Engineer capabilities
- Supplies consumption rates

OUTPUT:

o Informs the players at their computer terminals _s important
events occur

o Files a detailed histo-y for high-speed printing or retention
on tape

o Level of detail in terminal output can be varied widely by
setting one parameter

MODEL LIMITATIONS:

o Bottlenecks in road and rail lines cannot be represented
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o Co7i~.uttur: Ally
u Operatiny System: lnLeractive mode
uL Minimumn Storage Required: 50,UO0 words
c Peripheral Equipment: 1 or 2 terminals

SOf TWARL

o Irloqramm n I Inyuaye: FORTRAN and PL/I
o Documeiltat I on: I )AHI X: A Mneuver-Oriented Model

ot Convent nioa I L and Warfare, Vers i on 3. G, 3 Vol s
0 ''-, 0110 l' Iol " nn S manal01 S are Comll 1etv

I I 0 iuf I M I l tN I S

o 3 months required to acquire base data
o 1/2 man-month required to structure data in model input

format
o Playing time is 2 hours for 1 day of war, depending on

level of resolution
o Approximately 2 minutes CPU time per model cycle
o 1 day of learning time fow players
o 1/4 month to cnalyze and evaluate results

SIURITY CLASSII /CATION: UNCLASSIFIED

IRkL'ULNCY.OI_ USL : 2 times per year

USLRS: OASD (PA&L)

POINT UF CCNTACT Dr. Paul Olsen
OASD (PA&E)
Washington, DC 20301

K IYWORD LIST IN(: Analytical, Training, Limited War, Land,
(omputer-dssis;ted, wo-sided, Deterministic, Time Step,
Lvent Store
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T : IDA Range (strategic Vehicle itrfornance,

PR W -)L : Under Secretary o Defense for Research nc - ngineering
-QStrategic and Space Systems)

DEVELOPER: Institute for Defense Analyses

PURPOS,: IDA Range is a computerizea, damage assessment/weapn
effectiveness, analytical mocel. :t determines the flighz performarct
of rocket and airbreathing missiles, reentry vehicles and glic.ng
aircraft. This model is primarily aadrtssed to trajectory analyss of
air an6 space veni:ies, as well as the analysis of the flipht environ-
ment to specify stresses on a missile.

GENERAL DESCRIPTION. IDA Range is a one-sioea, ceterministic iode.
which deals with air and space forces. This model was oesigneo to
consider a single vehicle for a one-to-one engagement. This is
the only case it can consider. IDA Range is a time step model which
uses Range-Kutta integration of equations of motion as its primary
i:leans of :olution.

INPUT:

o Vehicle Configuration
o Vehicle Weight
o Propulsion system characteristics

LJTPUT :

o, Tme dependence of:

- Pos,-,on
- Velocity
- Acceleration
- Forces

-Attitude

Temperature

o rbit elements
o Impact point
o Influence of variations ,n atmosphere
o Reference ideal peformance
o Integrated impulse

MODEL LIMITATIONS:

o Three degree -f freedom point-mass calculation with
progranined pitch

o Yaw and roll angles
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11 )WAIZI

o Computer: CDC W40
o Operating System: SCOPE
o Miniimum Storage Required: 42 K

SurTWARE:

o Prograiimuiing Language: FORTRAN IV
o Documentation: Any 1963 mnemo (general description),

IDA 11-427 (l1ifting reentry spacecraft), IDA P-506
(ballistic reentry vehicles), IDA N-595 (R) (aero-
ktynami c force model)

o User's and progrdhi~er s manuals are riot complete

TIML RI.QUIRLENTS: CPU time per model cycle varies

SECURITY CLASSIFICATICN: UNCLASSIFIED

FR EQUENCY OF JS-L: As many as 100 per year

US.R: IDA

POINT OF CONTACT: R.G. Fluke
Institute for Defense Analyses
400 Anny Navy Drive
Arlington, VA 22202

MISCELLANEOUS:

0 Linked to Exoatnicspheric interceptors model
o Output of IDA Range supplies input to Exoatmospheric

interceptors model
o Addition of caiculation of peformance of scramjet-

poered missiles expected

El YWDRDI I ST ING: Ana I yt i ca I , Damagev As ses smentt /wea pon ef fect ive -
11sAir,* Space, Computeri zvd, One-sid(ed, betermi ni st i c T ime Step

348



TAT'E: iASNEM - IDA Strateglc Nuolear _xchange Mooel

PROPONENT: Organization of the Joint Chiefs of Staff; Stuoies
Analysis, and Gaming Agency OJCS/SAGA

DEVELOPER: Institute for Defense Analyses (IDA)

PURPOSE: IDASNEM is a computerized, analytical, oamage assessment/
weapons effectiveness model that eva'.,ate results of two-strike
strategic nuclear war. The mooel evaluates :ne results of two-strike
exch-inge oased on a globally optimal division of the first strike's
strategic wearons between counter force and courter value missions.
Objective function is value damage oifference.

GENERAL DESCRIPTION: IDASNEM is a two-s'ded, deterministic model
involving land, air, and sea forces. Primary solution tecnnique
used is nonconvex programming via branch and ound.

INPUT:

o Strategic weapon numbers ano parameters
o Values and hardness information for value targets

OUTPUT:

o Optljml allocation for the firs. strikes
o Resulting damage to value targets by category
o Surviving retaliatory weapons by type

HARDWARE:

o Comiputer: COC 6400
o Operating System: SCOPE
o Minimum Storage Required: 64K words

SOFTWARE:

o Programming Language: FORTRAN
o Documentation: WSEG Report 101, IDA St-ategic Nuclear

Exchange Model (IDASNEM), December 1976
o Both User and Technical documentation complete

TIME REQUIREMENTS:

o Less than 1 month required to acquire b se data
o Less than 1 man-month to str'ucture data in model

input format
o Approximately 100 seconds CPU time per model cycle

required
o Less than 1 month to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED
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POINT OF CONTACT: Dr. Jeffrey H. Grotte
Institute for Defense Analyses
400 Army Navy Driv.
Arlington, VA 22202

KLYWORD LISTING: Analytical; Damage Assesment/Weapons Effectiveness;
Land; Air; Sea; Computerized; Two-sided; Deterministic
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TITLE: IJASTRAT (Strategic Conflict Analysis)

PROPON.LNT: Deputy Under Secretary of Defense Research a:]a
Engineering

DEVELOPER: Institute for Defense Analyses

PURPOSE: IDASTRAT is a manuai, analytical, general war moael.
The model simulates two-sideo exchanges including USSR Balistic
Missile Defense options. First and second strikes can be performea
for either side. IDASTPAT perfors two-sided strategic encounters and
derives their outcome for various sets of assumptions of the user's
choosing, quickly and anlytically without resort to a large computer
code. The model assesses the effects of various types of ballistic
missile defense of the outputs.

GENERAL DESCRIPTION: IDASTRAT is a two-siced, deterministic model
which uses land, air and sea forces. The model can consider
individual ballistic missiles and defense batteries and can be manipu-
lated for this same range. IDASTRAT is designed for formation, up to
the level of national strategic forces and can be manipulated for tha.
level or less, This model simulates time by use of event storing and
solves using algebra.

INPUT:

o Weapons perfcrnance descriptor (e.g. yield, CEP) for each
weapon played

o Defense battery descriptors

OUTPUT:

o Fraction of the first strike's pcpulation killed by the
other side's retaliatory strike

o Number of missiles surviving various types and levels of
attacks with and without hard site defense

MODEL LIMITATIONS:

o Output in fraction of population killed
o Industrial base can be assumed to be proportional but no

industrial base data was used to build the model
o Actual weapon assignments to specific targets are not used,

that process is handled analytically

HARDWARE: None

351



. 01 IWARI "

c Documentation: Journal ot Defense Research, Series A:
Strdtegic Warfare, Fall of 1969, Volume IA, Number 3, "A
Manual Model for Strategic Conflict Analyses (U)," William J.
Schultis and IDA Paper P-493, "A Manual Model for Strategic
Conflict Andlysis," William J. Schultis, July 1969

o User's manual is complLte

] IML RLOUIRLMFNTS:

o Playing Time: Depends on how quickly the player can go
through the manual

SLCURITYCLASSIFICATION: SLCRET

USERS: DR&L (SALT)

POINT OF CONTACT: William J. Schultis
Science & Technology Division
Institute for Defense Analyses
400 Army Navy Drive
Arlington, VA 22202

KLYWORD LISTING: Analytical, General War, Land, Air, Sea; Manual,
Two-sided, Evenrt Store
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VI

TITLE: IDATAM (Tactical Air War)

PROPONENT: Deputy Under Secretary of Defense for Researcn anc
Engineering

DEVELOPER: Institute for Defense Analyses

PURPOSE: IDATAM is a computerized, general war, analytical model.
It desTs with theater-level conventional air campaigns and all air
missions on both sides of the FEBA for many days of combat; no ground
combat is played. IDATAM was developed to allow the consideration of
various types of aircraft, ground-air-weapons and related resources in
net assessment and cost-effectiveness studies. The model also
addresses itself to effectiveness-only studies, sensitivity analyses
and studies involving the integration of results from more detailed
and more specialized models.

GENERAL DESCRIPTION: IDATAM is a two-sided, deterministic, model
which considers air forces and land forces; the land forces are used
for air defense only. The model was designed for use at the theater
or ATAF lEvel and can be manipulated through this range. -DATAYM can
handle combinations of unit up to the theater level and can be
specialized to the ATAF level. It is a time step model which uses
deterministic simulation as its primary solution technique.

INPUT:

Aircraft, SAMs and relating resources on both sides by
type and bcse or location

o Effectiveness parameters for all resources
o Allocation values for assigning aircraft to missions

OUTPUT:

o Raw data and . gregated measures of effectiveness (such as
blue minus red air ordnance delivered in support of ground
operations)

o Detailed outputs
o Summary "daily" outputs

MODEL LIMITATIONS:

o C3 is not extensively played
o Flights of aircraft are modeled in groups, not individually

by specific flight path and tail number

HAPDWARE:

o Computer: CDC 6400 or larger
o Minimum Storage Required- 50,000 words (base 10)
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3OFTWARL:

* PrograiniU  anguage: FORTRAN IV
* D ocuJlent ation: "Document, tion of the IDA Tactical Air

ridel (IDATAM) Computer Program," IDA Paper P-1409, Institute
for betense Analyses, Arlington, Virginia. February 1979

o DocumentaLion COnsiStS of a 1b page overview and about 100
paqes o r(lirdmimiaer documelntation

I I MI_ K' _AIu L MN MIS:

o 3 to 6 mean-months required to acquire base data
o 1 man-month required to structure data in model input format
o 6 seconds of C,'U time required after a 30 second

initialization
o I month required to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

RLEQUENCY OF USL: 250 runs per year since 1976

IISLRS:

0 (. B. Anderson (IDA)
o S. elitch,,ian (IDA)

POINI OF CONTACT: Lowell Bruce Anderson
Instilute fur Defense Analyses
400 Army Navy Drive

Arlington, VA 22202
(703) 558-1877

MISCELLANEOUS:

o IOATAM is linked to RADE, FIMOD, SORTIE GENERATION MODEL,
OPTSA

o Inputs tor IDAlAM were partially constructed from outputs
from these models

o lhis imodcl superseded the air combat portion of IDAGAM

KLYWORD LISTING: Analytical, General War, Land, Air, Computerized,
Two-sided, Deterministic, Time Step
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ITLL: IU.S - Installation Damage Lxectarcy Sui;uiiry

PROPONENT: Defense Nuclear Agency (NATD)

PURPOSE: IDES is a computerized, analytical, damaq, issei,.aret/
weapons effectiveness model. It calculates probaD1ity u- aa, age,
damage expectancy and compound damage expectancy from n~iu;pAe qea~jn
nuclear strikes. Also shows installation damage by ccuntry annc type
of installatio.. It primarily calculates compounded prompt dai,,ages
against all installations from ,iajor war plans. It also adaresscs tne
kind of damage on a ccuntry-by-country and city-by-city basis.

GENERAL OESCRIPTION: IDES is a one-sided model whicn deals witn ar, ,
air, and sea forces.

INPUT:

o Extensive installation data base (like TDI)
o Strike file of weapons (aiipoints, probabilities of arrival,

kill requirements, etc)

OUTPUT:

o Summary of damage by installation, city, major groupings,
and country

MODEL LIMITATIONS:

o Does not handle fallout

HARDWARE:

o Computer: Major mainframe
o Operating System: Any
o Minimum Storage Required: 40 K 32-bit words

SOFTWARE:

o Programming Language: FORTRAN
o User's manual completed
o Progranmer's manual not ccmpleted

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Daily
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USt RS

o SHIAPL
o USAFL
o AAFCE
o USEUCOM
o CCTC

PUINT OF CONTACT: Defcnse Nuclear Agency
ATTN: NATD
Washington, DC 20305
(703) 32b-7403

KLvWORK LISTING: Analytical, Damage Assessment/Weapon Effectiveness,
Land, Air, Sea, Computerized, One-sided
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TliLL: IEM - ielicopter Individual Engagei;ent Model

PROPONENT: US Army Combined Arms Combat Developments Activi~y

DEVELOPER: US Army Combined Arms Combat Developments Activity

PURPOSE: IEM is a computerized, analytical, damage assessment/weapon
effectiveness model used to assess the efectiveness and vulnerabii'-y
of attack and scout helicopters versus a threat armor and air defense
force. IEN was designed as a tool for comparing the effectiveness and
survivability of alternative heliborne antiarmor weapons versus an
armor battalion with air defense.

GENERAL DESCRIPTION: IEM is two-sided and deterministic, involving
both land and air forces. The level of aggregation considers individual
attack helicopter (AH) and/or scout helicopters versus individual target
weapon. The larqest formation the model considers is multiple AH tedms
versus armor-mechanized threat battalion. IEM portrays iine of force
cont-ct. Larger forces may violate model assumptions. Simulated tiu,e
is treated on an event-store basis. IEM constructs player weapon event
timeliness and estimates convoluted response times to compute event
occurrence probabilities.

INP T:

o Terrain
o Visibility
o Threat target density
o Engagement ranges
o Player tactics and responsiveness
o Munitions lethality
o Helicopter mission abort criteria

OUTPUT:

o Probabilities of event occurrences
o Summary of player weapon losses
o Output may be listed as a function of engagement range

increments or aggregated within a predefined engagement range
distribution

MODEL LIMITATIONS:

o Helicopters always employ pop-up hover tactic
o Threat approach velocity is constant
o Uniform distribution of threat elements
o Player weapon events are independent
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fARDWARL:

o Computer: CDC b400/6500
o Operating System: SCOPE
o Minimum Storage Required: 65K octal words
o Peripheral Lquipment: Card reader, printer, CRT terminal for

interactive play

SUI TWAR,.

o lvroguvaii ni I atiuatqe: FORIRAN IV
o Locu ietat. 1on: Published dS an appendix to the Al-IS/[TV

lorce Structure Analysis (AISA) Technical discussion of
ILM appears in HLLLFIRE Cost and Operational Effectiveness
Analysis Addendum (U), Volume 11, Appendix U, 1 Nov 1975

lIME REQUIREMENTS:

o 1 month to acquire base data
o I month to structure data in model input format
o Less than 10 minutes CPU time per model cycle
o I month to analyze and evaluate results

SLCURITY CLASSIFICATIUN: Source Code UNCLASSIFIED

1 _U[NCY OF US.: -I) times oer year

USER: US Army Conbined Anis Combat Developments Activity

POINT OF CONTACT: Combat Operations Analysis Directorate
(ATTN: ATCA-CAT)
US Army Combined Arms Combat Developm:.ents Activity
Fort Leavenworth, Kansas 66027
Telephone: Autovon 552-5140

MISCLLLANLUUS: ILM probabilities and expected time results provide
input to the Sortie Lftectiveness Model. IEM output sulmary directly
input to SLM.

KI YW M)ll I II>LIING: (.mpit eriz'd, Analytical , Ilimaloe Assessiixfnt/Weapon
I I'tt'l iM-1n0,%. Iw0o-Sidd. l Yete-iiniist ic, Land Iorces, Air Forces,
ivAt Store
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[ITLL: INCAM - Inte(Irated Nuclear-Comiunications Assessment Model

PROPONNI: Defense Nuclear Agency (DNA)

DEVELOPER: BDM Corporation

PURPOSE: INCAM is a computerized, analytical, damage assessnient/
weapons effectiveness model which will assess the damage tc facilities
and disruption to the propagation meoial resulting from nuclear weapons
detonations. The primary problem addressed is C3 degradation due to
nuclear weapons effects.

GENERAL DESCRIPTION: INCAM is a one-sided, mixed, event store model
involving land, air and sea forces and designed for theater level C3
systems. Nodes can vary from one to 2047. It is an event store model
using network analysis for its primary solution technique.

INPUT:

o C3 system description
o Nuclear weapons yield
o Height of burst
o Targets

OUTPUT:

o Event listings
o Drawdown curves
o Map overlays
o Sorts on the event listings

MODEL LIMITATIONS: Purely static model, can only look at snapshots,

makes assumptions in modeling the propagation degradation.

HARDWARE:

o Type of Computer: IBM 370/255
o Operating System: Any recent mission of OS
o Minimum Storage Required: 550K bytes
o Peripheral Equipment: Disc and printer

SOFTWARE:

o Programming Language: FORTRAN (90%) Machine Language (10)
o Documentation: MEECN System Simulation. Documentation is not

coipl ete.

TIME REQUIREMENTS:

o Variable months to acquire base data
o I man-month to structure data in model input format
o 10 minutes CPU time per model cycle
o Variable months to analyze and evaluate results
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SLC, :ITY CLASSIFICATION: UNCLASSIFIED

N QJLNCY Of USE: ?UO times per year

kS__S P1incipal: Defense Nuclear Agency

i'_INT 0.1 WONTAUT: Detense Nuclear Agency (STRA)
Washington, DC ?0305
lel elhone : 325-106/

t SLLLLANWOSU: Model is not. Ii nked to any other model. New
c iabi1lties wi I i rclude the logic associated with C2 functions.

K1LYWORD LISTING: Analytical, Damage Assessment/Weapon Lffectiveness,
Land, Air, Sea, Computerized, One-Sided, Mixed, Event Store
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T__ Ind ir ct Fire Computer Procracs,

PROPONENT: 'S Army Armament Materie. Reacri.ess Co ;nd ,ARRCOM',

LVLLOPLR: ARRCOM Program Analysis afc Lvaluat-o Directorate

PURPOSE: To crnduct trade-off analyses and to .-:ssess the oenefits
oT hypothetical changes to weapons and ammunition.

GENERAL DESCRIPTION: The mocel computes effort ano effectivL,..s
measures of a friendly artillery force nr, on open, one-njarty war tame
situation. The principle measures ot effort are the cost ana we-Lgn: or
ammunition expenced against , -ist of various area targets. Eftectve-
ness is evaluated by coniouting the numer of casualties inflicted ar-,n nr~e
amount of material damace inflicted, anO oy sumarzing military wortn
points scored. The gamu is playea in a time ordered sequence of 15
mii nute interva]s.

i XPUT:

0 A Target L1st .ve: cr;:i a wr game and subsequent target
acquisition analysis. tact, target is describec cy var.ous
data elements 'location, -ime of acqoisition, duration -ln ,
numoer of tactica; ele-,ets: personnel, tanKs, tr~cks, etc.,
Target Frequency (ailows 4 'evels of Dattle intensity,

c >ilitary Worth (Daseo on expert opinion)
o Target Posture Mix (12 nasic mixes)

OTPUT: For eacn weapon system there is a report of total cost. auG
weight of ammunition expended; number of personnel, tanks, trucKs,
etc., defeated; plus of grand total for the systems ano sun.iary c-

:,2 itLary wortn points scorec.

;iARDWARL: iBM 360 computer with 300K bytes

SuvARL: FORTRAN iV

TIME REQdIREMENTS:

o One man month to prepare
o Six to seven minutes running time for a typical case

to play
o One ;man-month to analyze a typical study

SECURITY CLASSIFICATION: JNCLASS.FILD

FREQUENCY OF US.: One study a year

USER: ARRCOM

MISCELLANEOUS: Revisor, of AMSAA Legal Mix IV Model

361



TITLE: indirect Fire Simulation

PROPONENT: War Games Section, Directorate of L~nj Operational Research
(DLOR), Operational. Research and Analysis Establishment (ONAE)
Ottawa, Canada 

,

DEVELOPER: As above.

OURPOSE: This simulation was designed for as~essment of indirect fire

engagement in research war gmnes.

GENERAL DESCRIPTION: This simulation permits irteract'ons between up to 10
fire units firing at up to 10 ta-gets each. The shoot can be either
adjusted or predicted, with up to seven levels on how the target was
obtainee. The target in turn can be in 13 different categories, and the
shoot can be assessed against equipment or personnel. The
suppression/neutralization/casualty figures Are determined by the weight of
fire (number of rounds by gun type) and tLie category of the target.

INPUT:

Weapon performance, miss distance and offset distance are embodied
in the program. Inputs include the target being fired at; battery
doing the firing to include number and nature of rounds; adjusted or
predicted; how target obtained, target key and whether the shot is
against equipment or personnel.

OUTPUT:

* Complete status on the target to include calculated suppression,
neutralization and casualties. Also conlete status on the actor
(Battery firing) to include rounds fired by weapon type, and range
between target and actor.

MODEL LIMITATIONS:

e The weight of the rounds on the target in accordance with the rane
is not considered through lack of data. This problem is presently
being addressed.

HARDWARE:

a PDP 11/34 computer.

SOFTWARE:

* Programed in FLECS/FORTRAN.
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STAFF:

* Operator. War Game Artillery Assessor provides the input data.

TIME REQUIREMENTS:

* Preparation: Input time - less than one minute.
* Play: Running time - I min 30 seconds.
0 Analysis: Included in research war game analysis.

SECURITY CLASSIFICATION: UNCLASSIFIED.

FREQUENCY OF USE: Continually during research war game.

USERS: DLOR War Game Section.
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TITLE: INFERS - Interindustry National Fedsible Economic Recovery

System

PROPONENT: Federal Emergency Maagement Agency

DEVELOPER: Computer Management Of.ice, Office of Information Resources
M-cWagement, Federal Emergency Management Agency

PURPOSE: INFERS is a computer oriented Input-output system for assist-
ing in the analysis of plans for economic recovery from a major
national disaster. Its design was initiateo Dy the need for use in
formulating the plan for recovery from a nuc'ear attack in general
war. The chief focus of concern is to select those final demand
requirements for the economy wh.,h .an be feasibly nandled by the
surviving production capacities, and at the same time best serve
national recovery objectives.

GENERAL DESCRIPTION: INFERS is a one-sided, deterministic model
that simulates the US econ.y through its interindustry relationships
either as a whole or in terms of individual economic sectors. The
model considers 178 economic sectors using the national interindustry
input-output table (FIOS). A maximum of 12 priority final demand
components can be processed in any single run of the system. Simulated
time is treated on an event-store 'asis. The model employs tne
economic interindustry input-output analysis techniques and attempts
to satisf- initial estimates of final demand requirem'ents according to
a designated priority sequence. This attempt is subjected to the
constraint of available surviving production capabilit,es. When the
total capacities required co satisfy a priority final demand exceeds
'he available capacities, the adj stments that musL be made to the
priority final demand is computed. If the user wishes to know the
distribution of the output of any specified sectors among the 178
purchasing industries, this information can be provided.

iNPUT: The model requires an initial estimation of each of the
Tiity finil demand requirements and of tne total production

capacities at the 178 1-0 sector level of .ne system.

OUTPUT: The system produces the following five eGited tables through
the standard printer: (a) initial final demand requirements, (o)
capacity utilization for each priority final demand, (c) initial gross
estimates of adjustments to final demand, (d) total requirements of
the output of specified sectors relating to final demand, and ke)
distribution of the output of specified sectors relating to total
production requirements. Options are available to produce only needed
tables.
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MOULL LIMITAIIONS:

o The system is based on the concepts and techniques of economic
Iiput-output dnalySi,. Consequently, its limitations are the
same as those of inpL -output analysis itself.

o The system presently uses the year 1967, 178-sector level FEMA
Input-Output System (FIOS). This table is obsolete.

o Maximum of 12 priority final demand components can be considered.
o The system could be used more appropriately for emergency

situations of I less severe nature than nuclear attack.

HARDWAR-

o Computer: UNIVAC 1108
o Operating System: LXEC VVI
o Maximum Storage Required: 60K
o Peripheral Equipment: Data Matrix Tape, UNIVAC 9300 Card

Reader and Printer, Honeywell Page Printing System

SOFTWARE:

o PrograITMing Lanjuage: FORTRAN V
o Documentation: The Interindustry National Feasible Economic

Recovery System (INFERS), TM-257, April 1971

IIML RL OIRLMLN1S:

o lime required for initial estimation of priority final demands
and surviving capacities depends on user's knowledge and
experience in the area

o Less than I minute of CPU time per run should be adequate
o Time required to analyze the results depends on the user's

knowledge of input-output analysis and its inherent weaknesses
and strengths

SLCURITY CLASSIFICAIION: UNCLASSIFIED

IRLLUENUY OF USL: lnfrekj ently

USI R_, :

o Iri p,: I edea l Lmergency Manragement Agency (FLMA)
o Other: federdi non-Detense departments and agencies with

emergency repsonsibilities

POINT O[ CONTACT: Dr. William T. Felhberg
Computer Management Office
oi ice ot Information Resources Management
Resource Management and Administration
federal Emergency Management Agency
Washington, DC 20412
[elephone: (301) 926-5411
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MISCELLANEOUS:

o Initial estimation of final aemTiands or survv'.. cl
must be made tnrough other models (e.S., READY, FIOS, etc.)

o INFERS supersedes POST
o The YEAR 1977 input-output taDle is Deing prepared to De .seG

by this system, and the table wiil De at a 257 sectors.

KEYWORD LiSTING: Analytical Model, General War, Damage Asseszent/
Weapon Effectiveness, Civiiian Population, Computerized, One-sioed,
Deterministic, Economic Recovery
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TITLE: interceptor Aar same Model

PRUPuNENT: Headquarters, NORAD, Aerospace Defense Conc 'ADCuM/XPYA)
LLVLLPi<: Headquarters, NORAD, Aerospace Defense Lo-.. (ADCQM/xPvA;

PUrPbSE: Tne Interceptor War Game Model is a computerized unalyzical
yeneral war iodel desigreo to determine tne most probable resuts t]
oe obtained by a postulated mannec interceptor defense syste,-. vtrs.s a
plausible mannea bombed raic threat. it is used to Ceter ,.ine -oposals
for optimum interceptor force sizing arc basing. The :ooei contains
the five fuictions basic to a bomber raid an6 interceptor defense:
(i) Move a number of raids of arbitrary size over oefinec penetration
routes; (2) calculate the intersections of the penetration routes
with selected radar coverage; (3) searcrh eligible interceptcr bases
and commit flights against the raids at the earliest possible time;
(4) compute the probability of kill results of the successful intercepts
Dy a combination of Monte Carlo and deteninstic methocs; and (k)
return the interceptor flights to the nearest recovery base for
turnaround.

ULULKAL DESCRIPTION" The interceptor War Game Model is a one-sided
,xdel having a mixture of deterministic and stochastic elements.
Only air forces are involved. It is designed to consider bombers,
interceptors, bases and radars on an individual basis if desired
and can aggregate each up to a maximum of one hundrea. S;;nuLate6
time is treateu n an event-store basis. Monte Carlo is tne prinary
solution technique used.

INPUT:

o Radar data: Location and altitude and range capabilities
o Fighter/interceptor (F/I) bases data: Location, type and

numbers of F/Is on the base
o interceptor aircraft data: Maximum allowable time to

intercept, speeds, turnaround time, fire control system,
armament, probabilities of Kill fr various altitudes ano
speeds, reliabilities and commitment policies

o Raid information data: Number of penetrators in each ro,
timing and raid path

uuTPUT:

o Input parameter listings which establish initial conditions
for the run

o Chronological events list giving ti-e of events in minutes and
hundredths of minutes from simulation time zero, raid numoer,
raid size, and penetrator velocity; or the number and type of
interceptors, their commitment and/or recovery base, the event,
results of the event, location anG simulation time.

o Surmary reports: (1) Interceptor summaries; (2) total l]
summaries; (3) kill summaries by raid; (4) summaries of
activities by raid; (5) sumary of interceptor data by raid
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MUDLL LIMITATIUNS:

o )ise-,, types of interceptor aircraft, total penetrator aircraft,
rdlds, and ley- per raid path are limited only by memory and
tile available

u The co,,1ilanrd-and-control decision to commit a flight is assumed
positive in all cases

o North latitude and west longitude are assumed

o Lomputer: Hloneywell 6060 - 6080
u 61 erat iny System: GCOS
() Minimuwld StordJe Required: LOK

,i -IWAi :

o I'ro(aiIll l I yjua(qe: SIMSLR I1 11.1
o Pucui~ientti ion: 3oth user's documentation and technical

documentation are in prepaiation.

1IVE RLQUIRLMENTS:

o 1 month to acquire base data
o 1 wan-week to structure data in model input format
o 5 minutes CPU time per case
,,) I man-week to andIlyze and evaluate results

SLLURIIY CLASSU ILAT ION: UNI(LASS I1 1L)

kI 2Iu Ltq.Y 01_U :L (Iont. i nuous

USLkS : APoM/ XI'Y

dIINT U1 CuNIALT: Mr. W.R. Fischer
Headquarters, NORAU/J5YA
Peterson AFB, CO 80914
Telephone: AUTOVON 692-3717

Commerical (303) 635-8911, Ext 3717

)LYWU<U LISIIN6: Analytical Model; General War; Air Forces;
Loiputerizeo ; One-sided; Mixed Deterministic/Stochastic; Event
St3ore
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TITLE: INWARS - Integrated Nuclear and Conventional Theater Warfare

Simulation

?ROPJNENT: Deputy Jnder Secretary of the Amy for Operations Research

DEVELOPER: The BDM Corporation

?URPOSE: INWARS is a computerized fully automated simulation for
'iyTss of a general war situation. it was developedi to allow

examination of doctrine and issues in decisionmaking in a theater
nuclear, chemical, and conventional context. Of particular interest
are the reactions of C2 elements to perceived enemy preparations,
defensite measures, and other actions influencing nuclear warfare
decisions. Emphasis is on decisionmaking processes of ground C21
elements at echelons above division.

GENERAL DESCRIPTION: INWARS is a two-sided deterministic unit-centered
inodel of the land theater battle. It represents units down to brigade
an( regimental level with spatial resolution of 9.5 km. Combat and
CSS units, airfields, air missions, and special weapons packages are
fundamental entitles. Direct and indirect fire combat, air warfare,
a - defense, and the use of nuclear and chemical weapons are represented.
Repair, supply, and intelligence collection are also included.

The emphasis in the model is on decisionmakeing witn each head-
quarters at corps level and above represented by an entity which makes
decisions and plans. This is accor:plished using a knowledge based
tecnnique known as "frames," which provide a context for maintaining
an "Understanding of the Situation (UOS)." These headquarters units
make plans fo- ground operations, (e.g., envlopments), develop
.a.-geting plans, monitor the performance of subordinates, and react to
c -n genc-es.

. consiscs of the two primary modules, one for the
c;dt interations, wnich is a time stepped unit capable of running

stand alone with initial unit orders, and tne C31 module which is
event stepped. Tnterfaces between the two are Implemented as messages.

iNPUjT:

o Order of Battle
o Weapon/Asset descrip,.ion parameters, including weapon effects
o Terrain data
o Operation decision tables (division, brigade, air, etc.)
o SOPs
o Operation descriptors, defining various operation types
o Operation concepts (for corps and above)
o Decision criteria
o Information coliection parameters
o Understanding of the situation-fundamental knowledge
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OUIPLJT: liuary t sItudtionI at predoterm nea times, including unit
l-0c-tLfons, state intoniation. Summary of individual understanding
of the situation.

MODLL LIMIrATIONS: Lurrently designed to handle a situation of
a-p pr oxi aTeTy.

o 1000 ku x 100) km area
o W0 Corps and dbove headquarters
o 20O0 units, with about 6 assests each

The above limits can be expanded with major modification.

HARDWARE:

o UNIVAC 1108 200K words
o CONTROL DATA 2YBER 176 200K (octal) words, SCM, 40K (decimal)

words ECS

SOFTWARE:

o Proyraiiirig Language: FORTRAN with MIDAL 'dtd structure
preprocessor

o Docunwentation: Integrated Nuclear and Conventional Thedter
Warfdre Siliiulation (INWARS) Documentation, (3 parts, 12 volumes).
The BDM Corporation, Feb 8, 1980

o Size: Combat Interactions Module IOK lines source
C31 module 30K lines source
Data inputs, typical 3K lines

TIME REQUIREMENTS:

o To acquire data base: 7 man-months
o To structure data in model input

fornat : 3 man-months
o i1 dndlyZe output: 2 man-months
o Analyst learning time: b :,ionths
o 01iu time per replicition: 8-1 simulated/real time

5LLUIt.IiY CLASS) I-CAI ON: UNCLASSIF ILI)

h.JLNLY JF U.St : Not yet used in study.

JIc.: us Army Concepts Analysis Agency
Ine BDM Corporation

:N 0J CuNTACI: Mr. Louis W. Schlipper
Director, C3I Systens Analysis

rhe 3I)M Corporation
191 ,Jones Drnch Drive
MctLon. VA 2,iiUZ
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CLLLANLOU : A stan" dione lrterdC'VU &LuZDC f3r C2 &jtc ~~ip
,;int is planned.

tLY~UbD LISTNG: INWAtRS, Theater, Nuclear/Chem!C~ rTc- ..rtegratec
Battlefield, Deci SiOn-,King, C2:, C31, Knowleoge 6asea, .Vmii dtkwn
Combat Simulation
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TITLZ: 'SDM - Interactive Strategic Deploy ent Mooe-

PROPONENT: Organization of the Joint Chiefs of Staff (J-4)

DEVELOPER: General Research Corporation

PURPOSE: The Interactive Strategic Deployment Model is a
computerized, analytical, logistics scheculing model. Deploymenc of
-ilitary forces and resupply are simulated to overseas destinations
with scarce resources. On a daily Dasis, the model schedules cargo
according to a predetermined priority ranking.

GENERAL DESCRIPTION: ISDM is the one of a series of mobiiity
models developed to provide a tool for evaluating strategic mobility
programs and making trade-offs between them. The overall deployment
objective is achieved by the maximum utilization of availaole trans-
portation resources. A heuristic scheduling algorithm takes into
account both the priorities of the cargos and tne desiradility of
making maximum use of the transportaton resources.

INPUT:

o Scenario file containinc: all data relating to tne geography of
the scenario and land movement of forces and suppiies

o Force requiremens data file containing all of the data on the
forces to be processed

o Snips data file containing all of the data on individual snip
characteristics and availability

OUTPUT:

o Detailed descriptions of the movements of each of the cargo
requirements

o Cirgo assigned to each stip and aircraft
o The activitics of aircraft categories and individual ships

throughout the deployment
o The movements of major Army units at the division and brigade

levels
o The tons of cargo ano firepower of various categories of

equipment which buildup az a selec;eo location or set of
locations

o Tne types of Air Force squadrons with numbers of aircraft
arriving at their destination and the arrival date

o Graphics displays which display user designated measures
o The ratio of support to combat forces tonnage in a theater

POINT OF CONTACT: Organization of the Joint Chiefs of Staff
Logistics Directorate (J-4)
Technical Advisor Jffice
The Pentagon, Washing~cn, DC 20301
Telephone: (202) 695-3156
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TITLL: ISLM-P - Integrated Simulation Mvaluaon Motel Prototype

PROPONENT: Air Force Human Resources Laooratory, Man.ower _-z orce
Management Systems Branch, Decision Models Function A7-..k:,':JM)

DEVELOPER: CONSAD Research Corporation, Pittsburgh, PA

PURPOSE: To simulate the interrelated effects of various policy
canges on the operation of the Air Force Manpower anc Personnel
System (AFMPS) and its subordinate functions. The prototype was
developed as a scaled-down version of the total ISEM to determine
the feasibility of constructing a large, crinprerensive, oetailec
computer-based representation of tne AFMPS.

uENERAL DESCRIPTION: ISEM-P deterministically simulates the activities
a the AFMPS as it responds to personnel and manpower policy parami-eter
changes. it performs simulation on aggregrate groups of people across
some 91 officer and airman career fields, 17 Air Force bases, including
traininy functions, and nine weapon systems. The model has an agyre-
grate planning cycle which translates FYDP and other congressional and
DOD constraints on the force into fo-ce progression and projection
information. This data is then input to the dctailed arsignmernt '.mt
training modules whicn carry out tne aggregraze planning oruers witn
actual training, assignment, separation, and functioning of the officer
and enlisted force oy Air Force speciality Dase, years of service and
numerous other definable variables.

INPUT: The model is input cata dependent. It requires a Iarge
amount of information to structre the force and the base weapon
system configuration. Data includes force levels, number of
bases, types of weapons, manpower standards for bises, base
suport, and weapon system support, training system troughput
and standards, personnel action infoniiation (promotion rates,
separation rates, etc.). A scenario is tnen constructed to use
these sta,.dard data as a baseline and investigate the crarges in
the AFMPS tnat various manpower and personnel policy cnanges
would make.

&JTPjT: Standard reports are produced or grade arc sKi l scructure of
-e 7orce as well as movement and training information. As the model
; z ces a vast amount of information on the AFMPS, the user is free
tc construct output reports tailoreo Ttonris -rIdivioual management
needs.

MODEL LIMITATIONS: The only limitations on the f'nction.ng of the
model are the data required to simulate greater leve's of force
disaggregation, length of run on computer a ae, and formulation of
meaningful output reports.

hARDWAPE:

o Computer: UNIVAC 1100/8i
o Operating System: S ,unoard
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o hinii;,uli Stori e Required: lOOK words
o Peripheral Equipment: Tape units, card reader (if card

input), disk, printer

bLd1VTARL :

o Programminy Langudge: Simscript 11.5
o User's DocumienLation: Available from AFHRL
0 Usetr's Manual: Available from AFHRL
o Other Dlocumentation: AFURL-TR81-15. Integrated Simulation

tvaluation Model - Prototype (ISEM-P): Overview and Sensitivity
Analysis

TIML REQUIREMENTS:

o Approximately one month to collect all data and construct
scenario

o 1-2 minutes per simulation cycle (one month basis)

.SLLURITY CLASSI ICAIIUN: UNCLASSIILED

lqULNCY Ui USE: As required (still In test mode as prototype)

~USERS:

i0 ol R1 fur developcient
u AiMPL ind Air Staff for operational use

P61NI U0LUTACT: Air Force Human Resources Laboratory
Decision Models Function
Manpower and Personnel Division
brooks AFB, Texas 78235
Telephone: AUTOVON 240-3648

Cowmercial 536-3648

Y uNol,[ , iI Nt,: Simulation, Coiputer Model, Gaming Model, Policy
Nu~ il -J( -on Model, force a~id Personnel Simulation
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_L:. .- LM Aircraf: MOO&l

PNOPCNENT: US Army Mattri el ytm Anckyss A,:,

DEVLLOPiLR: AMSAA, Aoerdecil Prvi ng Gjrou~id AG''fj

PUR POSE : IREM 'Incorporation 61 keao ness :.r~ et-ivencr Moole-r
is an AMSAA project whose purpose .- to anallyze tne 'Inflnce
coroat damage and failure repsair dn -11. n-.enri~e u u tr,, rc~tz
of weapons effectiveness ii~odels. Th e REM A-,rcrdf, >%.. .. Le
account shotline damage anG failu~res tria- Iernet- t d s _, c7
aircraft maintenance srnops, ancn factors -rc~l, Iran.,a
,nd spare parts scockage Lnat, restore aircrft zei I i o-e s.
The output of trne !REM A'rcraf't Model ,rocates, for
scenario, -which spare parts should be StOCKe,] in gre-:er ~rt:
and which could be stocked at lower levels witout na,-cing operotiona-I
effectiveness.

GENERAL [DESCR<IPTION: The ikM Aircraft Modei is a discrete-ever.-
computerizedl, Monte Carlo sirwuation nvolving up : o !DO aircrafc-.
DurinS simulatedI combat :ss ons, aircraft failures ann enemny fire
cause attritions, fo-Ce'a iarmrn s, nssior aoorts, or ucinr ud.iaC.
S~muldaed aintenanc? _aee -,ace at AY~im (avi at or; n-j7 ,cjntun,:;ce)
3 r AVD I I 'dtioJ 1n i nterftecit I a :z i 2' encin-ce ) ,2 's 5:n 'si , 4' t O
2-£ -i>. tary occupational speci&al_s dino spare par-ts oI ,, t

P~ernctine itemis.

o Scenar,,o, oescr4,inc,( tne .:umoe anc erg tr .-f tne f, tne
missions, tne threats to be encounterec, anni tooL "irraft re,-:re-
ments anc frequtncy of occurrence for each miss-c

o Mission essen-ial spare cIarts ,st, by Ndtiona, Stock Numiber
of manufcure's part numoer, w-..n cozs , we",;,n .z, aiici~ ne

o A computa;rizea target aescripti,)n of trt a~rcraf
o A vulneraD-,ity Qatd b(ase. ,ow,.ng 'awatc

damaged, (b) wn-,ch MiDS's aflO reopa~r A'e .. o~c:~, Dt,
the probabilities of atrt fr orco_ . .,,- - ., '
abort,* for eacn tnreat an.- prooecs-, e or fragron:yeoc c Ior
each shotline to be conslerenG

u A fc.ilure data base, snowirng, for eact. faii .re OO,~

frequ~ency per fiy-,rl .~our , \3 Ton'e cooCZ~!.er-:eS _,o one CC't
'c ' the AO's, par s and t-, ies rc ',reo 0.0 re~dlr -.ne talur-e

o, A oeuc rintion ut the ;nainteraricc s~pporz, -:ficiuirig a Uflu
o~f eaci. MOS at AibM and AVIM, cAu~njr-lzec Stockagt _t ASI
at AVIM and Pre o-rioed LosOau~ PL-) 0-1 AVM, (c) 6eiay tL'ries
fur orderng of )drts anl iikveiner. 07~ aircralft, Qo) rles for
cannIOdl izat i-n , e) s -.ze nt 4 te~nce I-) at , i f anj , ano (,
scnedulea mintenoncererci



o tvrinter ,)uJt ot surviving aircraft ana available aircraft
versus Iii(ie

0 ijinnr N', ,sions of each type flown and scruboed
jalures occtrrriny in flight or detected on the ground,

gr ouped accurdi ng to the consequences to the aircraft
0 or edCri sparc component line item, the numbers that were

Cequire, Or hand when needed, not in stock when needed,
oydoreo Iroin next higher maintenance level, orderd from depot,
reordereo for invertory, actually arrived after order or
reorder, Outdined through cannibalization, sent down to lower
maintenance levels, and actua.ly used to repair aircraft.

MGDEL LIMIIA[IONS:

o Monte 'arlo simulation
o Limits on number of aircraf. and line items
o Vuine a-ility data oase depends on COVART, with a Ballistic-

Rese.jrch [abo-atory-APG (BRL) that compuLes MOS requirements
and elapsed repacir times
D does not sinrulate the repair of unserviceable Line Replaceable Units

o Simulates cinnibalization, but not direct exchange
o Aircraft musL be fully mission capable to take off on a mission

riVRDWARE :

o Type of Computer: CDC CYBER 76
o Operatinr System: SCOPE 2.1
o StoraqL requirement: 56K SCM + 52K LCM

SUFTWA,'E :

o Prograinming Language: FORTRAN Extended
o Proprietary Packdge Used: U ASP IV Simulation Langaage
3 Uocument 'ion. Not complete. See AMSAA CSD Interim Note C-97

'Sep 6U) and AM.SAA AWD Interim Note A-17O (Apr 81) for nire
aetiileo descriptions of inputs, program logic, and outputs

IPM: RLtyJIKLMELM

o 3mn-monzns to prepare inputs, given tne target description
f 2 nan-montLhs to run the model and analyze outputs

SLJRIPY LASSl[ ICA[ION: UNCLALSIFIED

R LqIJL L , USL: 3 analyses per year, with 20-40 different cases run
Lis f aT si: s -
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POINT OF CONTACT: ,irector, 6S AMS,

Aberdeen. ?ro, In( Grounc, MD 2 1 k035
Telephone: AuT3VON 283-421-

MISCELlANEOuS:

o Plans to exparoa oeLto sinmul ate trree AVOMX s ,o6S s &
one

c Snotlime data from COVR7 reco,-red as

KEYNORD LISTING: Analysis; A4.rcra-Ft; mxcnterance; S:6re Pafr s;
invenTor.- Computerized; Simulation; Monte C rio, Conibat -mage



,ITLL: JANUS

Pt OPONE NT: Lawrence Livermore National Laboratory

DLVELOP[R: Lawrence Livermore National Laboratory

PURPOSE: JANUS is a computerized interactive ground combuat, simLjation
F~-de7tilizing dynai-ic grapnIcs representazion. The JANUS cooe
providesz a neutral battef-,ela ervironrient with detailed trea_'-C.. C)
nuclear, chemical, aAd conventional mr.'itary systems and dicig .t ,zec
terra~n. Players, in a competitive near real time simulated battle,
make tactics and system employment Gec!S-,Ons using interactive graphics
Dased upon continuous presentation of a map-IiKe display arid a)n-call
status reports. The riodel is used to evaluate n,,clear weapon concepts
and the interaction of the princip~al lianeuver eiemnts under conven-
tional/chemical/nucicur condition'5. The iaode; provides insights
usefiul in analysis or trdi rni !.g .

C.ENERAL DE .CRIPTION: JAU s a two-sided stochastic ground force
.TKdel designed for corflict at up to Blue Brigacc rsus Rrnd D'Jv-s-an
torce levels. The model focuses on individual fi6 -ine system en~age-

rmerts and assessments, w.th agGregation capability up to company s :ze
elements. The JANUS code is event sequenceG, runs in near real time,
and uses prouanilistic solution technique within an overall Monte
Carlo siiaulatior. ;pp.-oaci.

:NPJT:

o \;esand types coF ni~ts
6 Nm~ of nuclear rouncs
o Weapon systc is/specific systemi characteristics (i ncluding

DaSic loads, ranges, reload rates, movement speeds, oranance
velocity and system size)

o errain (digitized tapes)
o Engineer obstac>', availability
o Vsibility assumptions
o Comoat objectives
o fiteractively (Ic~rinq simiuulation); nlit m-ovement orolers and

indirect fire targeting

OuTPLT:

o Continuous colof display of u.-nts, weapons effects and individual
weanon tngagenx~its

o Jnit status reports - on-call from term inal scope or in nard
copy a' preset intervals:
- Attrition by unit
- Unit locations

Unit ammunition stat~s
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- Nuclear incapacitation and other effects
- Unit speed and direction
- Summary of attrition by side - unit systems killed vs
weapons causing kills

o Vidotape, 35mm slide, 16mm movie (optional)

MODEL LIMITATIONS:

o Air support not modeled
o Logistics limited to basic loads
o Forces not able to dismount
o Scope currently limited to Blue Brigade (+) vs Red Div (+)
o C31 not explicitly modeled
o Sensors limited to visual acquisition
o Static engineer obstacles only

HARDWARE:

o Computer: Current - Varian V73/75
Aydin Color Graphics
Supporting equipment (graph tablets,
medium resolution monitors, function box,
terminals)

FY 1982: VAX 11/780
Ramtek 9400
Supporting equipment graph tablets, high
resolution monitors, function box,
terminals)

TIME REQUIREMENTS:

o To acquire Data Base: I man-day - 1 man-month, depending on data
o To Structure Data in Model Input Format: 1-7 man days in general
o To Aralyze Output: Less than 1 day
o Player learning Time: 1-2 days
o Playing Time per Cycle: 4-6 hours per battle

SECURITY CLASSIFICATION: SECRET - REST RICTED DATA

FREQUENCY OF USE: Daily

USERS: Lawrence Livermore National Laboratory, US Army, US Air Force

POINT OF CONTACT: Donald Blumenthal, L-7 (415) 422-6519
Cal Buzzell, L-7 (415) 422-6569
Lawrence LIVERMORE National Laboratory
P.O. Box 808
Livermore, CA 94550
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M,5LLLANEGUS: Planned Ennancements:

o Use of a distributed network with ;iIe p':ayer s-.-orns -o

model Corps level conflict, incliding Cor.s, Div;sion anc
multiple Brigade Headquarters with C3i.

c Air support and ammunition iGgistics resupply exj;c;ziy
modeled and controlled by players

KLYWORD LISTING: Air-lana Batt'e; Analytical; Brigade Model ; Co:cpeziIve,
Computerized Division Air-land Battle; Graphics Displayed Battle;
integrated Battlefield; Interactive- Nuclear; Real-time; S-ocnasi'c;
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.TLa: uANUS - 8attalon-Level Version

PUPONLNT: US Army TRADUC Systems Analysis Activ1y J KmANA)

uEVLLOPER: Lawrence Livennore National Laboratory .L,..)

PURPOSE: "Battalion" JANUS is a two-sided, interactive, near reai
time wargame developed to explore tne relationships of combat ari
tactical processes. Players interactively make decisions of doc.r-,ne
and tactics, deploying forces, determining unit oojectives, planning
and executing artillery fires, and planning the use of nuclear weapons.
JANUS has been used to compare RED vs BLUE combined (nucledr and
conventional) tactics and de-ermine the effectiveness of artillery
fired atomic projectiles.

GENERAL DESCRIPTION: "Battalion" JANUS supports stucies of one
maneuver battalion versus one regiment each wi..h supporting nuclear
capable weapon systems. Size of digitized terrain is selectaoie.
Resolution is down to tne weapon systei. Conventional direct fire
is automatic and dependent upon ine-of-s;aht, prooability or acq.i-

sition, reload rates, rdnge, and postures. Nuclear effects include
thernal, Dlast, and prompt anG delayed radiation.

INPUT:

o order of battle
o basic ammunition loads
o Firing rates
o Kill probabilities
o MoDility
o Terrain, weather
o Nuclear weapon yields
o Transmission factors for equipment
o Blast vulnerability for equipment
o Then-al vulnerabi~ity for personnel
o Radiation levels for personnel

OUTPUT: Surlmary status reports for each side are avaiiable ouring the
game.

MODEL LLMITATIONS: "battalion" JANUS does not include cheuical
weapons or effects and does not model the following nuclear effects:
Dazzel, induced radiation, "allout, pre-initiation, and EMP.

HARDWARE:

o LLNL
- VARIAN V77
- VORTEX and CSL
- 128K words
- Aydin Graphics
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o TRASANA
- UNIVAC 1100/82
- EXEC - 8 and CGF
- 76K words
- VARIAN V73 - RAMTEK 9300 graphics

SOFTWAP:

o Programming Language- FORTRAN
o Documentation for government users only is available from:

Lawrence Livermore National Laboratory
Tactical Analysis Grour L-7
University of Californid
P.O. Box 808
Livermore, CA 94550

TIME REQUIREMENTS:

o Player learning time - 1 hour
o Playing t'me per cycle - less than 8 hours per game

SECURITY CLASSIFICATION: SECRET RESTRICTED DATA

FREQUENCY OF USE: Once per month

USERS:

o Lawrence Livermore National Laboratory
o TRADOC Systems Analysis Activity

POINT OF CONTACT: USA TRASANA
Attention: ATAA-TGI
White Sands Missile Range, NM 88002
AUTOVON: 258-3359/3735
Commercial: 505-678-3359/3735

MISJELLANEOUS: A "Brigade" JANUS is operational at LLNL and is being
reprogrammed for a VAX 11-780 minicomputer coupled with RAMTEK 9400
graphics. TRASANA will acquire this version in FY 1982.

KLYWORD LISTING: Computerized, simulation, wargame, warfare, nuclear
Weapons, weapons effects.
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TITLE. J/SCIR.'.,l (Comnunicationi Jaming Effect.iveness Zrns'

PROPONENT: AFFWC/EWTR

DEVELOPER: AFEWC/EW-R

PURPOSE: Plots effectivencss circles for transmitters based on jammer rzrwre, ;_.-e-

and gain. Various J/S levels a: receiver are equated to a percentae of te.;g;~y.

GENERAL DESCRIPTION: Program jses standaro Jmnmring equation to plot those areas arouno
transmitter in which a receiver can expect a -eci"ied inLe!li(ioility perce.tage.
Program uses a predetermined scale for J/S versus inteliigioility based on j/S 0 L5%
intelligibility.

INPUT:

Transmitter power

Transmitter antenna gain

Jammner antenna gain

Communications r~eziver bandwidth

Jammer bandwidth

Transmitter to jamner distance

OUTPUT: Intelligibility and the associated distance range from 0% to 80%

!ODEL LIMITATIONS: Receiver an.enna gain assumed to be 0 dB.

Standard I/R2 propagation

No atmospheric/terrain attenuation

Assumes 0 dB J/S eiuates to 500 intelligibility

HARDWARE:

Computer: PDP-lI

Operating System: TEKTRONIX WDI

Minimum Storage Requirement: 28,000

Peripheral Equipment: TEKTRONIX 4010 or 401! terminal, CP100 cassette

SOFTWARE:

Programming Language: BASIC

TIME RFQjiKMENTS: Requires approximately 1 hour for ir ut data collecticl
and fonating 1 and approximately 15 seconds run time.
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SECURITY CLASSIFICATION: SECRET I

F REQUENCY OF USF: Twice a year

USERS: EWTI

POINT OF CONTACT: AFEWC/EWTR
Mr. David Brown
San Antonio, TX 78243
Telephone: 512/925-2567/AUTOVON: 945-2567

KEYWORD LISTING: Jamming, Burnthru, Communications

3
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TITL: J/S VOI (J/S Ratio for Coxirunications Jamming7

PROPL"NENT: AFEWC/EWTR

DEVEL P)PER: AFEWC/EWTR

PURPOSE: Calculates the -eammer to signal (J/S) ratio for comunications ja: .'.

GENERA! DESR TIC,': Projrdr, uses staroarc Ja:ming equation to calculate tie I'S
ratio "t]e rece-er antenna b1 .ed on tran .,-,tter/receiver range, jaT.er/recelver
range and characteristics of transmitter and jammer.

INPUT:

Transmitter power

Peak jammer power

Transmitter antenna gain

Janmer antenna gain

Receiver bandwidth

Jammer bandwidh

Transmitter to Receiver distance

Jammer to receivE. distance

OUTPUT: J/S ratio

MODEL .IMITATIONS: Receiver antenna yain assumed to be 0 co

Assumes I/R2 propagation

No atmospheric/terrain attentuation

HARDWARE:

Computer: POP-1H

Operating System: TEKTRONIX WDI

Minimum Storage Requirement: 28,000

Peripheral Equipment: TEKTRONIX 4010 or 4014 Terminal, CP100 causete driver

SOFTWARE: Programming Language: BPSIC

,IME REQUIREMENTS: Requires approximately 20 minutes input data collection and

formating and approximately 10 seconds run time.
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Y SE0'UNYI' IC'1iC G'4: SECRET

IiflSt4CY (JF jE: nne nr two times per yet-

USERS: VWklLWTR

POINT OF CONTACT: AFLSC/E ,TR
ir. Dvid Brown
San Antonio, TX 78213
Telephone- 512925-2567/AUTOVON: 945-256
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TLE: K-MABS - Neen-Mixec Air bdtLLe iua&

P,3PONtN i: iomander -in Cnief, Pac-,f,.c

DLVELuPsN: SK' internationa'I
~kesearCr and Analysis Division, ,.,\CDAC

PURPPSL.: ne purpose at 225i imac. i to .-ar tne stLiy ut TacL3r
tnat aftec-. tne ef fec; ,veness of _ r cenise sys el.is
peri ts varyl ng theC nuiaoers, I occatirns , ~nd rracter-,s;;c1 s -
radars, SAM~ sites, AA* guns, snort ra-nge SAM, -:nterc_,zcIrs, Dcocers,
orcnance, ano no se a!-minq equipma --. -.cc; 'e~ss >Ggeal DV
the aof-ity of the air defense system-, to infi-,cz ca-.a e or, trie erezy
and prevent damage to itself.

GENERAL DLSGRIPTU;%: Tne m otel -is desiqrec -.o simu te2ioviui
r.iuaars, i-.,ssiies, Ci~iMoers, a i .ircratt, zOat severa Rec aircrr._
catl OL grouped ino one ru;oicnt .An., several s.ar:- range t',%V
cain IDC yroupec into one iire u~ri-t. zt can be LseL c, St.cy a,,r
coefense in a s,-mall area , say, DO -y bu miles, or a >1.ryer areu,
say, 2,000 Dy 2,000 -Miles.

o , jarnt it i es o f -a cr s, SAM sy s tem s, i.nt e r ce p t ors , c c;
of eacr type

o Effective ranges Pn K for weapons sucn, s S5X'i, W, jrs,
airmir-a-i ;;:5':CS

o IRaola r ra nges : o r a ist-ngof s o- c& aed oDet ect /L L-v e
events generated outside tnis ;noo& ( See MPRES Ticae

o Terrain masking in teriis of range ocG an6 Aeigit of ,edrest
obttacle

c, Specs aio ranges of Looioers
o Speeds and fuel consum.-tion rates of interceptoirs
o Bimo) GaJiage ' u~ent.ai is a tdrnction of OT.ue at omos,

type of t'arget, and exprctec
a iff cnaracter; stic:, in tems of _07c ct t Grret

identification and prooaoili y of nts anti 3t~r:
o -ire control oeladys and fdi , re rdCLOrS

b&U'7PuT: For eacr of iie successive ked attadCKs:

o icl eS sariia.~§, d ~t cc eaCt, type I-. a e~ ttr,s

of numoLr (1' ,Cc ur ciifo~y varj ous ri-t&
a-,r-to-or vveaaori sy teis

o iaioles s~~ iquaiia e cco growu- tar-g.ets in tIerms atJ
fraction at eacn grounoi ca ,et sdirvivifiq

o Suffilfry of cuoidge cy ecc S .'- t-ern; v pe
a Taue mon~ ya~tlte5~rt jpL. ). sama'-erS S-vv n

o r4 a~n , showing numoers irtr:5 .at. tr., 7~u

.)dse ver, z ~Liiie far a;. atack wajes



c The model d)es not handle ECM explicitly so the MPR[S
todel ras been used to generate the detect/leave events
under noise ,jamming conditions.
* ,t (1oes not handle damage to ground targets and collateral

ddrraage in a sophisticated manner so JMEM methods have been
l;sed to detertinne potential damage to ground targets to arrive
at Pk and da lage factors to put into the model.
' ?re ilodel is deficient in handling the outcome of the air-to-
,air bdte. Tables were added to the model which periait
etermining the outcomes of engagements between several
different types and quantitles of aircraft.

HARDWARE :

o Ciompu er: Honeywell 6060
o i0erating System: GECOS
o Min'uv: Storage Required: 80K
o Dori;,eral Lqipment: Printer

SOFTWARE-

o Prograrminy Language: FORTRAN
0 Docuentatior: SRI Manual (1972)

CINCRAC (1979)

TIME REQUIREMENTS:

o To acquire data base varies
o 2-3 man-weeks to structure data in model inp- format
o To anal ze output varies
o 2-3 weeks for player learning time
o )ldying time per cycle varies
o 2-60J ninutes CPU time per cycle

S,.WITY CLASSIFICATI ON: UNCLASSIFIED

r, - )F l/NTALT: Research and Analysis Division
('INCPAC, jox 11, J55

S H. M. Smith, HI 96861

Si i !: .Nt Y (11 J1,1 As needed

Antan
c l rNctt 2 a

(0o, 0i rForces Command, Korea
Jtan )elf 0oefens ' Forces

K! YWVCI , 1, : &r Defense Model, Air Defense Effectiveness.
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AD-AI1S 950 STUDIES ANALYSIS AND GAMING AGENCY WASHINGTON oC F/6 15/7
CATALOG OF WARGAMING AND MILITARY SIMULATION MOOLS.(U)
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SECURITY CLASSIFICATION: CONFIDENTIAL, RESTRICTED

USERS: IABG/SOP, Fuhrungsakademie der Bundeswehr, Hamburg

POINT OF CONTACT: IABG
Abteilung SOP
El nstei nstrasse
O 8012 Ottobrunn, Germany
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TITLE: LABS - Local Air Battle Simulation

PROPONENT: McDonnell Douglas Corporation

DEVELOPER: McDonnell Aircraft Company, McDonnell Douglas Corporation
FIRAD funding)

PURPOSE: LABS is a computer-assisted, limited war, mission-.evel air
combat simulation used as an analytical tool for evaluation and
comparison of advanced fighter designs. The program addresses all
phases of air-to-air combat, with emphasis on long-range and medium-
range combat. A variety of missions, rules of engagement, and tactics
may be simulated, using either perfect or imperfect information for
tactical decisionmaking. The results may used in weapon system design
studies or as inputs for theater-level models.

GENERAL DESCRIPTION: The LABS program is a time-step, two-sided computer
simulation with representation of aircraft and their missiles, raoar,
fire control, ECM, and other weapon system characteristics. Up to 24
aircraft may be simulated in a combat arena 1600 NM square. Tactical
decisionmaking can be accomplished either in a man-in-the-loop inter-
active mode or an all-digital mode. Interactive operation utilizes
videographic displays to present the available tactical information to
the operators. Ratio of game time to real time is approximately on.±-to-
six, but will vary with the total number of aircraft in the engagement.
Tactical selection problems are solved with linear programming and game
theory techniques.

INPUT:

o Weapon system definition data
o Tactical options and restrictions
o Initiui flight states and geometry
o Termination conditions

OUTPUT:

o Summary of engagenient outcomes
o Time-history of key events
o Graphical output of aircraft and missile flight paths
o Graphical output of selected state variable time histories

MODEL LIMITATIONS: Presently limited to 24 aircraft and 24 missiles in

simultaneous fl'i1ght

HARDWARE:

o Computer: VAX 11/780, CDC 760, IBM 370 MVS/TSO
o Maximum Storage RequiremenLs: 1000 K Decimal Bytes
o Peripheral Equipment: Tektronix 40i4 CRT (Interactive Version)
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o Programming Language: FORRAN
o Documentation

- Users Manual
- Annual IRAD project descriptions

TIME REQUIREMENTS:

o One week to prepare weapon system input data
o Two weeks to analyze tactics with interactive version
o Two weeks to adapt all-digital tactics logic
o One CPU minute per simulated minute for 2-V-4 engagement
o One day to collect and review results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Daily

USERS: Advanced Design Project Personnel, MCAIR
AMRAAN Operational Utility Evaluation (USAF CRAD)

POINT OF CONTACT: Mr. James A Perkins
Dept 345, Bldg 101
McDonnell Aircraft Company
P.O. Box 516
St. Louis, MO 63166
Telephone: (314) 232-9999

MISCELLANEOUS: Coordinated utilization of both interactive and all-digital
versions produces the most satisfactory results, although not necessary.
Two-tube (Blue vs Red) interactive operation is most efficient means of
exploring tactical possibilities. Air-to-surface and surface-to-air
representation will be incorporated in 1982.

KEYWORD LISTING: Aircraft, Missiles, Air Combat, Simulation, Radar,
Tactics
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TITLE: LAE COPE - Lethal Attack of Eritter Combat Operational Performance

Estimates

PROPONENT: LAF Special Study Group

DEVELOPER: US Army Materiel Systems Analysis Activity (USAMSAA)

PURPOSE: This model, like the other members of the COPE family, was oeve,-
oped to provide a rapid method of investigating the effect of system
parameters and battlefield factors on the operational utility of weapon
systems. In this case the weapcrs are passively homing anti-radiation
weapons.

GENERAL DESCRIPTION: This is a one-sided, stochastic computer model re~re-
senting a potential mission of the weapon system against a group of targets
from the time a target begins radiating RF-energy until system kill. The
mpthodology combines the performance characteristics of the system with the
battlefield factors to give a tool with which it is very easy to test the
sensitivity of the system to variations in its performance parameters. Two
variants of the LAE COPE model exist. The first deals with an Anti-
Radiation Projectile (ARP) concept while the second is for a loitering
weapon, the mini-attack drone (MAD).

INPUT:

* Target Type
* Acquisition Sensor Type
* All Source Analysis Center Echelon Level
* Message Volume
* Percent of all targets that are Quickfire
e Whether the given target is a Quickfire target
e Weapon/Projectile performance characteristics
* Acquisition enablement altitude
e Target Operational Emission Profiles
e Loiter Time (DRONE)

OUTPUT:

* Probability of attempted engagement given a target radiates
* Probability of firing given an attempted engagement
e Probability of kill given a shot
s Probability of kill given a target radiates (overall Measure

of Utility)

MODEL LIMITATIONS:

s ARP - Limited numbers of flight simulations have been completed
Tesulting in data voids in the guided accuracy sensitivity part
of the weapon performance characterizations.

e MAD - Survivability analysis based on RPV characteristics.
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HARDWARE:

0 Computer: CDC
* Minimum storage required: 30k8
a Line printer
9 Magnetic disk with random access file

SOFTWARE:

* Programming Language: FORTRAN
* Documentation: Model Descriptions and programming guide are

STAFF: Minimum staff required - one analyst

TIME REQUIREMENTS:

* Less than one day if all input data values are readily available
e Play: 45 seconds of computer time per case
9 Analysis: Depends on number of cases run, typically one or two

days

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Anticipate a few hundred cases will be run during LAE
Special Study

USERS: LAE SSG; Fort Sill (Combat Developments); TRASANA; HQ, DARCOM
Devlopment Engineering); AMSAA (Ground Warfare Division)
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TITLE: LAMPSIM - LighL Airborne Multi-Purpose System Simulation

PROPONENT: Lawrence Livermore National Laboratory

DEVELOPER: Lawrence Livermore National Laboratory

PURPOSE: LAMPSIM was built to study feasibility of nuclear ASW
weapons either deliverable by air ASW platfonns or surface-launched on
air-developed datums. To do this a wide range of tactical options had
to be built in.

GENERAL DESCRIPTION: LAMSIM moves through acoustic and motion simula-
tions of screeneThattle group and attacking submarine in time-step
fashion. The evolution can be monitored in faster than real time, or
run Monte Carlo at high speed to produce sensitivity studies.

INPUT:

o Scerario
o Tactics
o Ocean Basin and Season
o 'latform Characteristics including Acoustics
o Weapon Characteristics

OUTPUT:

o VIDEO: Frame by frame or continuous TV view
Color movie
Acoustic plots
Tracks, etc.

o LISTINGS: Battle event file
Multiple statistics, e.g., PK, exchange ratio,
probability of detection

MODEL LIMITATIONS - One threat, one aircraft.

HARDWARE:

o Type of Computer: CDC 7600
o Operating System: LTSS
o Minimum Storage Required: 250 Kword
o Peripheral Equipment: Video Monitors

SOFTWARE:

o Programming Language: LLNL FORTRAN
o Documentation: User's Manual (Draft), late 1981
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I IML RiLU LMEN I5:

o To acquire Data Base. Available
o To Structure Data in Model Input Format. I Day
o To Analyze Output. I Hour
o Player Learning Time. I Week
o Playing Time per Cycle. I Hour
o CPU Time per Cycle.

- 5 Minutes monitored
- 1 Second unmonitored

SECURITY CLASSIFICATION: UNCLASSIFILD

FREQUENCY OF USE: Daily

USERS: Lawrence Livermore National Laboratory

POINT OF CONTACT:

Stanley A. Erickson 415-422-6548
Forrest Fairbrother 415-422-6546
John J. Rhodes 415-422-6550
D-Division, L-1l
Lawrence Livermore National Laboratory
P.O. Box 808
Livermore, CA 94550

MISCELLANEOUS: Lnhanceiinents to multiple aircraft in planning.

KEYWORD LISTING: Lamps, Nuclear, Depthbomb; Screening; Towed-Array;
Sonobuoy- ;S-3A(
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TITLE: LELAWS - Low-Energy Laser Weapon Simulation

PROPONLNI: US Anny Materiel Systems Andlysis Activity (AISAA)

DEVELOPER: AMSAA, Aberdeen Proving Ground, MD 21005

PURPOSE: This program models the propagation of pulse energy from a
low-energy laser weapon (or laser rangefinder or laser designator)
through a turbulent atmospnere to a point in the far-field where this
energy is received by a target sensor. The target sensor could be tne
unaided eye, the optically-aided eye, an image intensifier or converter,
or a TV system. The primary measure-of-effectiveness generated by the
model is the probability that a given pulse (or train of pulses)
reaching the sensor will exceed the damage threshold of the sensor.
The model is used primarily for the evaluation of item-level perfor-
mance of low-energy laser weapons in the anti-sensor role. In addition,
the model can also be used in laser hazard/safety studies to estimate
the level of laser eye hazard associated with low-energy lasers on the
battlefield or during training exercises.

GENERAL DESCRIPTION: LELAWS is a completely digital, one-on-one.
Monte Carlo simulation of a low-energy laser weapon operating in the
anti-sensor role. Both land and air-based -argets sensors can be in
the model. Although the model was designed primarily for the one-on-one
engagement, it can be used to predict effectiveness estimates for one
laser versus several sensors. Solution techniques include probability
theory and Monte Carlo inversicn.

INPUT:

o Laser weapon characteristics
o Target sensor characteristics
o Sensor damage thresholds
o Atmospheric conditions
o Engagement parameters

OUTPUT:

o Detailed echo or input data
o Laser beamspreading parameters as a function of range
o Tables of sensor damage probabil ty as a function of range,

visibility, damage level, and number of pulses fireo
o Optional output includes power-fading distributions for each

of the primary phenomena which affect the laser beam

MODEL LIMITATIONS:

o Pulsed lasers only
o Visible and near-infrared lasers only
o Low-energy lasers only (i.e., no thermal blooming)
o Smoke effects not presently included
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HARDWARE:

o Type of Computer: CDC 7600
o Operating System: NOS
o Minimum Storage Required: 47K
o Peripheral Equipment: None

SOFTWARE:

o Programming Language: FORTRAN IV
o Documentation: Should be available by early 1982

TIME REQUIREMENTS:

o Several man-weeks to acquire data base
o Less than one hour to structure data in model input format
o Immediate analysis of output
o Running time (CPU) - 1-2 seconds per single engagement

SECURITY CLASSIFICATION: UNCLASSIFIED (without input data)

FREQUENCY (F USE: Several times per month (on request)

USERS:

o Principal: USAMSAA
o Other: USAMICOM, CAA, TRASANA

BDM, GRC

POINT OF CONTACT: Director, USAMSAA
Attn: DRXSY-CS/Mr. P. Beavers
Aberdeen Proving Ground, MD 21005
Telephone: AUTOVON 283-2611

Commercial (301) 278-2638

KEYWORD LISTING: Low-energy lasers; laser weapons; anti-sensor laser
weapons; laser countermeasures; laser eye threat; electro-optical
countermeasures; optical countermeasures
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TITLE: LOCNAP I - LOC Network Analysis Program I

PROPONLNT: AF/SAGP

DEVELOPLR: AF/SAGP

PURPOSE: Analysis

GENERAL DESCRIPTION: This expected value, time step moce! charts
the flow of combat and supply vehicles tnro .gh a muliti-elemenz line of
comunication (LOC) network. The network can be stressed by any number
of airstrikes (with a variety of conventional munitions) and the
resultant flow pattern of disruptions and delays measured.

INPUT:

o LOC segment (route) descriptors - length, capacity, priority,
choke point vulnerability, a, -interslction configuration.

o Convoy descriptors - ninterdicted rates o- noves'.cnt, convoy
composition and specific vulnerabilities to the weaoons being
investigated.

o Air interdiction descriptors - number of sorties, timing,
weapons, and targeting philosophy.

OUTPUT: The output is a set of tabular and graphic descriptions of
the LOC network condition ind the resulting throughput as a function
of time (currently in one hour increments) to include:

o Segment traffic flow pattern and densities
o Existing delays/blockages and backups
o Total network throughput
o Cumulative damage to fixed structures and vehicles (by type)

MODEL LIMITATIONS; Unknown

HARDWARE: IBM 30-32, System "J"

SOFTWARE:

o Progranmming Language: FORTRAN IV
o Documentation: As the model is still evolving documentation

is incomplete at this time.

TIME REQUIREMENTS: This model requires data describing:

o Weapon effectiveness in terms of coverage per pass or sortie,
and probability of kill or damage given a hit

o Convoy formation and composition
o A targeting strategy that one wishes to examine
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rne first set of ddtd co ,es fron dVdildbile JMLM maknuals and intelli-
gence reports similar kinds of data. (AIDA is a RAND mioKdel that AF/SAGP
uses to partially develop this data). The second set of data coines fromn
appropriate manuals and intelligence reports describing enemy movement
doctrines and philosophies. The last set of data is user developed and
is a function of the set of questions being investigated. Data
research and preparation take the majority of the time required to
,ise this model. Once the input data has been established, it is easily
input. The model requires only a fraction of a second of CPU time
for each increnent (hour) of time examined.

SECURITY CLASSIFICTION

o UNCLASSIFIED without the data base
o Output classification is a funcLion of the classification

and cource o0 .tht input data

FRLQULNCY U USL: Unknown

USERS: AF/SAGP

POINT OF CONTACT: AF/SAGP
The Pentagon
Washington, D.C. 20330
Telephone: (292) 697-0862
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TITLE: LOGATAK - Logistics System AttacK Model

PROPONINT: Defense Nuclear Agency (NATD)

DEVELOPER: Tne BDM Corporation

PURPOSE: J )GATAK is a computer-.zeo, analytical, I ti:cc war, ano
logistical model. it is used for zne analysis of tne operat;ons of a
transportation network/distrbuzion system and tne impact c- interdic-
tion attacKs on delivery of o;;ateriel ano troops. LOGATAK focuses
.;iainly on the analysis of effectiveness of interdiction on tne operation
of a logistics system--botn esrctlo o£ invent-ory ano disruption of
transportation network facilities. It also oels witti the ooerat on
of a logistics/distribution syste, in peacetlvoe cr nonosruptive wartime
111ode.

GLNERAL DESCRIPTIQN: LOGATAK is a one-sioed, st.cnastic moael wnicn
deals with land and air forces. it was oos'gned tc oeal mainly wltn
forces at the division level and can De manicuo> from tne corps
level down to the battalion level. This model is evont-store anc uses
network analysis, queuing tiieory and inventory ttnory as methods of
solution.

INPUT:

o Network description
o Scenario--location and requirements of units
o Initial stockage
o Location and time of attacks

OUTPUT:

o Supply status for each unit quantity ordered vs quantity
received

o Transporation workloads
o Interim reports at any specified time with fiexible level of

detail
o Save run/restart options
o Tape file for graphical post-processing

MODEL LIMITATIONS:

o Logistical operations only
o Does not model combat with FEBA advancement
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HARDWARE:

o Computer: CDC 66UO/CDC Cyber 176
o Uperating System: NOS/BE
o Minimum Storage Required: 250 Octal Words
o Peripheral Equipment: Tape/disk drives, CRT/Card reader,

printer

SOI TWARE:

o Programming Language: FORIRAN
o Documentation:

- LUGATAK User's Guide
- MAWIOGS Simulation System complete documentation (1/ volumes)

o User's and Programmer's manuals complete
o LOGATAK model was built from MAWLOGS system--modular system

with complete documentation

TIME REQUIREMENTS:

o I month required to acquire base data
o 2 man months required to structure data in model input format
o 1200 seconds CPU time per model cycle

SECURITY CLASSIFICATION: UNCLASSIFIED

F_REJLNCY, Ul- USL: b0 times per year

USERS:

o Defensc Nuclear Agency
o US Army Logistics Center
o The BVM Corporation
o SHAPE

POINT OF CONTACT: Defense Nuclear Agency or The BDM Corporation
(NATD) McLean, VA 22101
Washington, DC 20305 (703) 827-7852
325-7403

Mf d IELANLI),:

u outit ntitd enhancement o i nputlou tput capabi l i ties keyed to
particular applications

o LOGATAK II model was developed to represent individual
vehicles in transportation system

KEYWORD LISTING: Analytical, Limited War, Logistics, Land, Air,
Computerized, One-sided, Stochastic, Event Store
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TITLE: LOGATAK I

PROPONENT: USA Logistics Center

DEVELOPER: The BDM Corporation

PURPOSE: LOGATAK I is a computerizeG, anaiytica', lim, ted war
and- ioistical model. The model represents a multi-eche.on s.pply
system connected by a multi-mode transportazor network. Movemaent of
shipmentu throughout the networK is simulated over time for analyzing
traffic flows and overloads. The mocei ,tilizes transportation
capabilities to move all shipment, and cnooses alternaztve routes if
the routes are overloaded. 7:.e r 1trz Deing aeianoed ;nrou,n the
supply channels ana delivered by tne transportation sysceiii is !!eas.red
by the result of the simulation run.

GENERA DESCRiPTiOG: LOGATAK I is a ;wo-siueo, stucn.astic .i~ocei
wnich deals with land, air, and sea forces. 1 , w c esignec. -or
corps/tneater level down to mrigade/oivision level. This 1iGe is an
event-store and uses network analysis, probability, anG c uering tneory
as methods of solution. The transportation retvork description data
required may me obtained from tne computerizea DAMSEL sysTem.

INPUT:

o Combat Provided:
- Time-phased location of combat service support units (20)
- Demand generation, time-phased requirement of demand at each

unit
o Logistics Provided:

- Initial stockage
- Transportation network description
- Transportation network changes, time phased

O0 TPUT:

o Supply status: By node/class quantity ordered, received,
due-ins

o Transportation Status: Network characteristics, workloads
o For each link and teriiinal: Average load, peak load total

throughput, Queue build-up, attack results

MJO)LL LIMITATIONS: The number of commodity items and supply nodes
and user units that are imposed on the system are limited by the
computer storage capability. Availabilit) of carriers (e.g., trucks)
and capacities are no. explicity represented.

HARDWARE:

o Computer: CDC 6000 CDC CYBER 176
o Jperating System: NOS/BE or NOS
o Minimum Storage Required: 92,600
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SOFTWARL:

o Programming Language: FORTRAN/GASP
o Documentation:

- MAWLOG
- LOGATAK Users Manual, The BUM Corporation, 1978

o User's and Progranmer's manuals complete

TIME RE UIREMENTS:

o 3 montis required to acquire base data if not in DAMSLL
sys term

o 2 man-months required to structure data in model input format
o I through 20 days playing time
o 30 days (if no change required) learning time for players
o 3 months required to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 15 times per year

USERS:

o Defense Noclear Agency
o USA Logistics Center
o The BUM Corporation

POINT OF CONTACT: MAJ Paul R. Schuessler
Simulation Division, OAD
USA Logistics Center
Telephone: AUTOVON 687-5640

MISCELLANEOUS: As it stands now, utilizing MAWLOGs capabilities,
changes can be made to this model as required.

KEYWORD I ISTING: Analytical; Limited War, Logistics; Land, Air;
Se-a;--irxnu e ed, Two-sided: Stochastic; Event-store; Transportation;
Network
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ITL : LOGArAK 1i

PROPONENT: US Army Logistics Center

DEVELOPER: The BDM Corporation

PURPOSE: LOGATAK II ,is a computerizea, analytical, model, it ;s
used as a tool for evaluating the performance of the logistic system
(supply functions and detailed transportation) when placec unaer
enemy attack. Jhe primary use of LUGATAK ' isT so represent tne
logistic system, including supply functions and detailed transportation
under attack.

GENERAL DESCRIPTION: LOGATAK 11 -s a zwo-sideu, stocnaszic mooel
which d-etwh--h-an, dsr, ano sea forces. It is aefira by user,
constrdined by computer size. This aodei -s eveat-siore ario uses
network analysis and comparative anaaysis as ifiethoos of solution.
LOGATAK Ii differs from LOGATAK L on;y -n, :ie represerzatio.n of
specific carriers in the transportation system. The network cata
renquired may be obtained from the DAMSEL system.

INPUT:

o Supply Structure
o Related dedication transportation assets
o Scenario
o Transportation network description

OUTPUT:

o Computer printouts:
- Performance of supply system
- Transportation network workloads and status

o Tape output to be further analyzed by Output Data Post-
processing System (ODPS)

MODEL LIMITATIONS:

o 40 Supply Modes
o Approximately 400 teninals and links

HARDWARE:

o Computer: CDC 6000, COC CYBER 17b
o Operating System: NOS/BE or NOS
o Minimum Storage Required: 300K (octal)
o Peripheral Equipment: Disk, tape, printer, card reader

SOFTWARE:

o Programming Language: FORTRAN, GASP
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0 I)ocumentat ion:
- MAWLOGS System
- LOGATAK I User's Manual
- LOGATAK II Programnmer's Guide, The BDM Corporation, 1979

o User's and programmer's manuals complete

TIME REQUIREMENTS:

o 2 months required to acquire base data if not in DAMSEL system
o 4 months required to structure data in model input fonmat
o 2U minutes required CPU time per model cycle
o 2 weeks learning time required for players
o 2 months required to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 10 times per year

USERS:

o US Army Logistics Center
o SAI Corporation
o The BUM Corporation

POINT OF CONTACT: Mr. Sherm Cockrell
Simulations Division, OAD
US Ariy Logistics Center
Fort Lee, VA 23801

KLYWORD LISTING: Analytical; Logistics; Land; Air; Sea; Computerized;
Two-sided; Stochastic; Event Store; Transportation; Network
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TiTLE: Longley-Rice Wave Propagation Model

PROPONENT: AFEWC/SATB

DEVELOPER: Institute for Telecommunicatic Sciences, Bouider CD 80302

PURPOSE: To predict long-term median transmission loss over irregular terrain

.LNERA DESCRIPTION: The iethoo is app icable for f~equencies oetween 22 MHz and 2C Ghi,
antenna heights between 0.5 and 3000 meters, anc --evation angles ikss than 200 milli-
raoians. It may be used either with decallea terrain profiles for ac-ual paths, or with
profiles that are representative of mecian terrain cnaracteristics for a given area.

INPUT:

Card deck defining terrain

Frequency

Distance, etc.

6JTPUT: Table of decibel (dB) attEUaZiaon values for ,e reaiiabiity anc confidence

intervals specified

HARDWARE:

Lomputer: UNIVAC 418 I1

Operating System: RTOS-9E

Minimum Storage Requirement: 64,000 wcrds

Peripheral Equipment: Card reader, tape drive, printer

SOFTWARE:

Programming Language: FORTRAN

Documentation: Longley-Rice - An Implementation - 1979

TIME REQUIREMENTS: Requires I hour to structure input data and approximately 5 minutes
CPU time per comnunications ilnk

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: As required

USERS: AFEWC/SAT

POINT OF CONTACT: AFEWC/SAT
Lt Sam Harris
San Antonio, TX 78243
Telephone: 512/925-2391/AUTOVON: 945-2391

COMENTS: Model is being used to study communications janming
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ITLL: LUTRAK II - ASW Localization Model (Phase 1 ano 2)

I'ROPG(Ni Nf Chief ot Naval Operat. ions, OP-96

I1.VLLui'Li<: Iarniny Analysis Grou, Applied Pnysics Laboratory,
Johns Hop-kins. University

PURPOSE: LOTRAK is a computerizeG, zr~ayici :m ooei that simulates
search, detection, classification, 'ccal;zazio., trackirg, aztack, and
reattack by two helicopters 'Phase ') and tvwo jestroyers ;Phase 2)
against a single suomarine, two destroyers with LAMS aginst a single
submarine, and a VP aganst a single submarine (Phase 3). The nodel
is primarily concerned with ASW mssors, cestroyer effectiveness,
helicopter effectiveness, anG weaporn effecziveness ASROC, torpedo).
In addition, it also can develop optimum localizction tactics for two

helicopters (Phase 1), two destroyers (Prase 2), or LAMPS dno VP
(Phase 3).

GENLRAL DL'SCRIPTION: LOTRAK is a two-si, stochastic model involv-
iny air and sea forces. It can consicer either ;:,e or tv2 v";'ices.
Oucoiiis are freely assessed. Simulateo time is treated or. ai event-
store basis. Approximately 3 nours of rial-time simulation are
S4iulated in 6 seconds of computer t-,re. n, prnury sciutic
technique is kinematic, with probabilistic event assessiient.

INPUT: ASW scenario

OUTPUT:

o Event-by-event history
o Statistical analysis summary
o Trial summary

MODEL LIMITATIONS:

o 2 helicopters and I subiiarine (Phase 1)
o 2 Uestroyers and I submarine (Phase 2)
o 2 destroyers with LAMPS an I submarine (Phase 3)
o I VP and I submarine (Phase 3)

HARDWARE:

o Computer: IBM 360/91
o Operating System: OS-360
o Minimum Storage Required: 350K

SOFTWARE:

o Programming Language: PL/I
o Documentation:

(1) "ASW Localization Model - LOTRAK II (Phase I),
Operations Manual," PAG 41-71, OM 3360
(2) "ASW Localization Model - LOTRAK II (Phase I),
Operations Manual," PAG 36-70, OM 3360
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(3) "ASW Localization Model - LOTRAK II (Phase III),
operations Manual," PAG 49-72, OM 3360 and PAG 51-73, OM 3360

o Both user's and technical docunentation are complete for
Phase 1, Phase 2, and Phase 3.

TIME REQUIRFMENTS:

o 3 weeks to prepare input
o Approximately 4 seconds CPU time per model cycle (approxi-

mately 8 minutes run time per 100 replications)
o 2 weeks to analyze and evaluate results

SECURITY CLASSIFICATION: CONFIDENTIAL

FREQUENCY OF USE: Once

USERS: Strategic Analysis Support Group, OP-96

POINT OF CONTACT: Assessment Division
Jc'ns Hopkins Applied Physics Laboratory
Johns Hopkins Road
Laurel, Maryland 20810
Telephone: 953-7100, Ext. 7311

MISCELLANEOUS: LOTRAK II supersedes LOTRAK I.

KEYWORD LISTING: Analytical, Limited War, Air Forces, Sea Forces,
Computerized, Two-Sided, Stochastic, Event Store
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.AGS - Xixed Air Gdttle Sir-;lation

PRC?0: £NT: Systems Analysis Divisior
Plans and Analysis Directorate
US Army Missile Commrand
Redstone Arsenal, AL 358Gb

EV LL-PER: Stanfora Rescarch Institite

PURPOSE: YABS is a computerized, analytica iiode2 tndt rovices
estiiate5 o the effectiveness of a-ernative mixes 3f air defense
force-, SAM, gun, and manne- interceptors) aga-inst 6iiXeo force of
hostile aircraft and tactica; oaillisic 'ssi>es. it s Dritarily

dei. dto provide a capabil'z-,y to s4i,--ulate iat;, in rc. co.c
!)as: ,, _iir O Tnes anG aianned interceptors on one side oppose coordi-
nLdte -ir and missile aittacks by the other side. In accition, it is
cont, -i, la t h tne eval uati on of alterrat ive tactics, tnreat responses,

,tS OT engaueiient, ECV. levels, avirc the effects uf aefense 'n various
types of toerain foliage.

u;,.rV-L DLSCRI~r, : 'ABS is a two-siaec, stocncswic o.drel invovin§
land and air forces. It -s designed to co:isioer SA' sites, iianiec
interceptors, anti-aircraft guns and tnreat vericles on an indivicual
basis if desired and will aggregate up to a maxinm.;. of 255 ground
sites, 100 manned interceptors, and 800 threat vehicles. Simulated
time is treated on an event-store basis. Probability theory and
numerical analysis are the primary solution techniques eiployed.

o Weapon system performance parameters, delay times, rates of
fire, etc.

o Geographical locations of defense entities
o Flight paths of enemy aircraft, damage paraneters, fl,.3ht

tactics, and engagement doctrine

OUTPUT: Computer printouts of complete battle history of results,
or statistics of several replications. Selective debug information
may also be printed.

MODEL LIMITATIONS:

o 255 ground sites
o 100 manned interceptors
o 800 threat vehicies
o ECM not explicitly simulated but reduced radar performance

for ECM environment is an input
o All threat fl-ght paths are two-dimensional (however, see

"Miscellareous," below)
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HARDWARE:

o Computer: CDC 640U/6600
o Operating System: SCOPE 3.3
o Minimum Storage Required: 53,300 words for 6400 vercion
o Peripheral Equipment: Card reader, line printer

SOFTWARE:

o Programming Language: FORTRAN IV
o Docuiiintation: Documentation is available for MABS VIII-A

and B

TIME REQUIREMENTS:

o I month to acquire base data
o 2 man-weeks to structure data in model input format
o CPU time per model cycle can range from 10 seconds for an

average iteration to 20 minutes for large problems

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Variable

USERS:

o Principal: ODDR&E (Land Warfare)
o Other: SRI, US Army

POINT OF CONTACT: US Army Missile Command
Redstone Arsenal, Alabama 35809
Telephone: 205/876-2926

MiSCELLANEOUS:

o MABS uses data from the Terrain Simulation and Intervisibility
Model (TIP) and the Air-to-Ground Intervisibility Assessment
Program (AGIAP) in the form of three-dimensional effects
resulting from terrain following flight profiles and line-of-
sight.

o MABS currently includes fire coordination and IFF.

KEYWORD LISTING: Analytical Model, Damage Assessment/Weapon
Effectiveness, Land Forces, Air Forces, Computerized, Two-Sided,
Stochastic Event Store
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-:T-L: MACATAK - Maintenance Capabilities AttacK Xiodel

PROPONENT: US Army Logistics Center

DEVELOPER: The BDM Corporation

?URPOSE : MACATAK is a computerized simulation mode, of a logistical

system. The model was designed to measure tne sjrvv i-.y/vulnera-
bility of tne division level maintenance convent-onal, chemical,
and nuclear environments. The model assesses :re effectiveness of tne
maintenance system as it experiences )czr, attacks on the fleet of end
items it supports and on the system itself.

GENERAL DESCRIPTION: MACATAK is a ore-s.deo szcnast; c mocQ, wnlcn
deals witn land forces. it was aesigih .or aivis'on ,eve;. Trs
model is event-store and uses discrete event simulation as a method of
solution.

INPUT:

o Number ann type equipment in each of tnree orgaaes
and division

o Number and MOS of .aintenance personnel
o Inventory of DX components in ti-,e division
o Equipment usdges rates dna failure rates
o Maintendnce actioT) infor,ioLilon:

- time to repair
- MOS Skills required
- recommended level of repair
- frequency of occurrence
- contact team

o Time to:
- wait for part
- travel

3 Scenario (includes damage to fleet and system}, equipment usage
raLes)

OuTPUT:

o Tabular and graphic printouts of probable equipment availability
o Tabular 'isting of equipmpnt maintenance turnaround Li:,-e (TAT)
o Tanular listing of TAT broken into function segments
o Tabular and graphic printouts of queue sizes for parts,

skills and equipments as a function of time

SOFTWARE:

o Programming language: FORTRAN/GASP
o Documentation:

- MAWLOGS
- MACATAK Users Manual, The BUM Corporation, 1980
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T _LE REQUIREMENTS :

o Scenario dependent
o 2 months to structure data in mnodel input format
o 30 minutes CPU time per model cycle
o 2 weeks learning time for players
o 2 months required to analyze results of model

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 10 times yearly

USERS:

o US Army Logistics Center
o The BDM Corpordtion

POINT OF CONTACT: Dennis A. Hopkinson
US Army Logistics Center
ATTN: ATCL-OSF
Ft Lee, VA 23801
Telephone: AUTOVON 687-1050

KEYWORD LISTING: Analytical; Logistics, Land, Computerized; Stochastic;
Event-Store
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MACI - M; Ltary Airl lfL &d ii .y L L .. 6r

i'80P'UNLN: urdnization of the ,Joint. Criefs Ot Stuff (J-4)

L)LVLLIUP : Military Airlift Cormian (MAC)

?< ".: MACE I s d coiyuoer;zec, yKCO; o ;0 'cs .o,; tndat
assists L,.e Lransportation lanner oy Provicng ra,,c eszj,',a.es of
forcu closure oiies, uitzir a;r.if' .;ars. MACE is , r -1, .r sY
uesinea for users who navu rizre3;,e; to obain estiroazes of
large-scale troop and carbo movemenz c ,os~re .i.-,es si ,military
airlift force structure and genera' aarn~rg aoa.

.LNE!RAL OESCRIPT70N; MACE is a one-s.cec, oeter,,,:r.-St. .le
designed to consider single aircraft, incividual reqyireien, s, ano
;nciviuual APOL-APO . Aircraft can oe grouped uy circraf; typ,. ne
..,odel works by successive increment.s ano !:s a(greatv ail"Ity is
co:,sequently limited only by tre capacity of ce cor::)Ler. Nui;ierica
analysis is the primary solution technique used.

:NPUT:

o Force definitions
o Aircraft ground time
o Requirements (including APOE-APOO and cistances;

OUTPUT:

o Schedule of the daily movement capability of the aircraft
emp I oyed

o Closure time at the destination of the force being movea
o Indivioual requirement traces
o Aircraft mission traces
o Aircraft utilization summaries
o Requirement closure summaries

MG3EL LIMITATIONS:

o Air is the only mode of transportation considered
o Aircraft can be pre-positioned for the first acquirement

only. Thereafter they automatically appear where needed
o No time-phased processing of requirements

fiARL)WAL :

o Computer: IBM 360/65; HIS 6080
u Operating System: US/MVT (16,M); GCOS (HIS)
o Minimum Storage Required: 300K bytes (IBM); 36K words (HIS)
o Peripheral Equipment: Magnetic tape and disks
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SOFTWARE:

o Programming Language: PL/1
o Documentation: User's Manual - CSM-UP 112-70
o User's documentation is complete. Tecl.nical documentation is not.

TIME REQUIREMENTS:

o I man-month to acquire base data
o 1-1/2 man-ieeks to structure data in model input format
o 30 minutes CPU time per model cycle
o 2 man-weeks learning time for users
o 1-1/2 man-weeks to analyze and evaluate results

SLCURIT v CLASSIFICATION: UNCLASSIFIED

FRFQUENCY OF USE: 75 times per year

USERS: Organization of the Joint Chiefs of Staff (J-4)

POINT OF CONTACT: organization of the Joint Chiefs of Staff
Logistics Directorate (J-4)
Technical Advisor Office
The Pentagon, Washington, DC 20301
Telephone: (202) 697-5464

MISCLLLANEUUS:

o MACE passes data to MASS (MACE Special Summaries Program) for
summiarization.

o MACE generates data for MORMAC (MORSA/MACE Interface Program)
to reformat MORSA requirements data.

KLYVORD LISTING: Analytical Model; Logistics; Air Forces; Computerized;
One-Sided; Deterministic
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.; MACKu MUOLL 12

? JP J,T: Military Airlift Conmmand

DEVELOPER: MACRO Task Force

PuRPOSE: The MACRO Model 12 is a computerizea, analytical, logistics
(incluoiny transport/transsnipment .;oc eva a:;rg tne Yili~ary
Airlift Command (MAC) airlift delivery systei .or warti, scasarics
using notional locations and aggregate ground support services. The
principal focus is the measurement of zre :cza delivery perforimance
of the MAC system reflecting :ne effects of aircraf- queue.ng anywhere.
The moael addresses the effects of statc"s oeias, air ref-eling,
alternate routing, various fleet mnIxes, anc >:itec, grourc. sulport.

GENERAL GESCkIPTON: The MACRO Mocel 12 is a one-sideu, stochastic
model. It was designeo for indivicua1 a-ircrafr movements ano consioers
aircraft fleet size, cargo iovement requirements, up to 8 aircraft
types, up to 4 cargo classes, anu suojecz tU 18 notior, al locations.
The primary solution technique used is networK simulation using Q-GERT
simulation language.

INPUT:

o Applied aircraft (number and type)
o Initial aircraft availability scneduie
o Cargo requirements (from-to by cargo class)
o Current configuration of wartime scenario (if aifferent

from present configuration)

OUTPUT:

o Flying hour requirements
o Aircraft UTE rates
o Route usage by leg segment
o Aircraft waiting times
o Movement closure time
o Closure by cargo class and aircraft type
o Delivery rate by cargo class
o Location workload
c Number of aircraft queueing by location
o Aircraft handling requirements
o Ground time histograms
o System onload/offload history
o Periodic reports reflecting aircraft and cargo status

by location or various time intervals
o Standard Q-GFRT output including trace options
o Designed user specified output as desired
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MODEL LIMITATIONS:

o All cargo is measured in terms of aircraft loads
o Routing algorithm is completely probabilistic
o Specified locations are aggregated into notional locations
o Aircrew resources are not addressed
o Tanker aircraft are assumed available by the model

HARDWARL :

o Type ot Computer: Honeywell 6080
o Operatinq System: (ICOS
o Minimum Storage Required: 7/K

SOFTWARE:

o Programming Language: Q-GERT and FORTRAN
o Documentation: Available in form of User's Manual, a Q-GERT

User's Manual and technical documentation
o Documentation was prepared for use by an operations research

analyst and contains an overview of the model, input and output
requirements, FORTRAN flow charts of all user-written sub-
programs, and a complete listing of the necessary computer
files.

TIME REQUIREMENTS:

o 3 hours to structure data in model input format
o 30 minutes CPU time for 90-day war scenario
o 6 hours to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLA';IFIED

FREQUENCY OF USE: As required

USERS:

o Principal: MAC Headquarters
u Other: N/A

VPINI 01. CO.NTACT: Capt Victor J. Auterio
MACRO Task Force, HQ MAC/XPSR
Sco t t AFB, Illinios 62225
Telephone: Autovon 638-3470

KEYWORD LISTING: Analytic, Logistics, Air Forces, Computerized,
one-Sided, Stochastic, Event Store
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.LL: MAiT - Matrix Analysis o Lne .nsioer Threat

PRJPONENT: Maval Surface weapons Center, Wnite Oak, Cooe G42

DEVELOPER: Science Application Inc. (SAI), La Jolla, CA

PURPOSE: MAIT is a global evaluation modeling system for fixed site
physiccl security systems based on the access and control rights of
site personnel.

GENERAL DESCRIPTION: MAIT uses an input command language to input a
representation of the facility, access and control rights of personnel,
and security systea. by evaluation of all comoinations of personnel,
those individuals or pairs are found wlich ;)resent a potentii thnreat
to the security system.

INPUT:

o Facility description
o Personnel iccess
o Personnel control
o Security system

OUTPUT:

o Personnel pairs
o Critical paths

MODEL LIMITATIONS: F, ility size

HARDWARE:

o Computer: PE 3220, 7/32
o Operating System: OS 32/MT
o Minimum Storage: 400 KB
o Peripheral Equipiiient: Printer

SOFTWARE:

o Language: FORTRAN VII
o Docui entation: User's/Programmer's Manual

TIME REQUIREMENTS:

o 10-16 hou, s to input facility, security system, personnel
access/control

o 10 minutes for complex facility
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SECURITY CLASSIFICATION:

o Model: UNCLASSIFIE)
o Data;- Function of facility
o Results: Function of facility

POINT Of[ CONTACT. Mr. Hd JacqueS
NSWC/642
WhiLe Odk
Silver Spring, MU 20910
Telephone: (202) 394-2396

KEYWORD LISTING: Physical Security Modeling, Insider Threat Analysis
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MA \ - MaInTenunce Support koncedzs UoceS

ROPOiNENT: UJ Army Logistics Center

DLVELOPER: 6UM Services Company

PJRPOSE: MASC is a computerized, analytica, a.c . istCical g1oe.

it isintended to measure tne impacz or aiaintc ,ancL systen, effective-
ness of changes in maintenance policy anu organizatior.

GENERAL _ESCRIPTION: MASC is a one-sicea stocnastic ..cze wr,.cn aeals
with land andFair forces. No liatazoncn Drz, Ze of ;r,>:-c" rzs.
Model is limited to a heirarchy of :,6 more tnan s-x ecre or, s or
ievels. Tnis iiooei is event-sire ana uses u-creze eer.; s..latlion
as metnods Uf SOluL106.

INPuT:

o Number of maneuver units, nuifber ain Lyje euipjaen- in units.
number and MuS of maintenance persorie'

o Scenario (incluGes unit activity, oescrl:iun of .;,. nace
support)

o Assignments Dy unit, equipment usage -azes
o Probability density functions for t~ne to aiancse
o Statement of Probability

- Correct Diagnosis
- CorrecT Reoair
- Part- Availability

o Time to
- Wait for parts
- Repair
- Inspect
- Travel
- ,,Jit fur travel

OUTPUT:

o Tabu]ar and graphic printouts of prooaoic equipnent
availability

o Tabular listing of equipment maintenance turnarounu -he (FAT)
o Tabular listing of TAT broken into functioi segments
o Fixed output format, no aptions

HARDWARE:

u Computer. CL'C 6500
o Operating System: iOSBE II
o Per'pheral Equipment: 2 nine track tapes, 2 disc pacs

SOFTWARE: Programming Language: FORTRAN IV Ext, GASP IV
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TIME RL(UIRLMLNTS: Scenario Dependet

SLCURIT CLASSIFICATION: UNCLASSIFIED

FRLI4ULNC OF USE: Less than once a year since initial development

USLRS:

o US Anli) Logistics Center
o US Army 3CC&S

PUINT OF CUNTACT: Dennis A. Hopkinson
US Army Logistics Center
ATCL-OS
Fort Lee, VA Z3801
AUTOVON: b67-1050

KEYWORD LISTiNG: Andlytical, Logistics, Land, Air, Computerized, One-
sided, Stochastic, Event Store
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i'IL : MAISS - Muvaote Area Target iurv v''mu..y -r ar

P<OPCINNT. Science Appiications, Inc. (proirietary moue.,

_VLjPL: Science Applications, ;nc.

%RPuSE: MATSS is a coniputerizc analytical tool znat pre-icts C1 thne
survivablility of a famly of nigr,-va.je tdrgezs anu (2) zne (ffect.ve-
ness of the op.)osinkj target ccquisition no attacK systems in a theater
war setting. tne muoei is struc;,.red to accommcnate a full r.-nge of
targets occupying the deep Dattlefieid (.e., oeyonc line of sight),
to include nuclear delivery units, communication centers, anc supply
points. it simulates the target acquisition, attack decision, and
attack processes carried out against tnese targets. Tne modei is
unique ,n its treutment of the fusion of target infom at"or,
coilecte. by different sensor types, .,aK-ing it. appropriate and
applicaole to "mcvable" as well as fixeo tartats.

ULNERAL DESCRPT IN: ,SS is a one-sided, event-store I;, ,.:-r
involving a prescribed set of nigf,-valhe targets or. one slce .0;
conventional and anconventioncl forces empioyeo aica.nsz ceep tar.ets on
the other side. The model simulates the tactical operations of tne
targetable units, including the generation of visual, aural, rF, IR,
dnd radar imaging signatures. The opposing acquisition and attack
systems respond by gathering target infonation froin tneir varus
stnsors, by maK;ny attacK decisions on indiviaual targets, ano Dy
moniLoring their "perceived" target list. Tne key element in the model
is the "state-of-knowledge" (SOK) index by which tne threat system
fuses target information from multiple sensors and by which the attack
decision process is triggered. Sensors include tracking agen-s, low
level agerts, COMINT, RDF, satellite reconnaissance, airborne visual,
IR, radar, and counterbattery radar. The attack mechanisms intiude
unconventional warfare teams, a'rcraft, and missiles. The one-sided
iodel can be applied either in a red-on-blue mode or in a blue-on-red
,.io~e. The model has a lianted "two-sided" aspec. in z(,at it rLFIects
tne attrition uf the agents, unconventional warfa e teams, and air
issets. The simulition techniques used in the model are stochastic
treatiment of chance events and stochastic treatiaent of the timing
between events in d sequence.

INPUT:

o Target System
- initial deployiwent of individual units
- movt~m nt rules, performance parameters

o Threat System
sensrr detection probabilities, reporting time delays

- ittdck modes: resource limitations, range, response
times, required SOKs

o Scenario Exogenous Events
- readiness/alert
- weather/visibility conditions
- scheduling of sensors
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L JTPUT:

o Event list
o lime-slice Status Reports: User may select any combination of

- real target list
- perceived target list
- cumulative damage sumary (by target type)
- cumulative resource expenditure summary

MODEL LIMITATIONS:

o Damage assessment and reconstitution must be analyzed off-line
o High-value target systems must be analyzed separately,

necessitating the slicing of the threat on input
o Target systems close to the FEBA (i.e., artillery units)

cannot be analyzed because the central battle is not
modeled

o Parametric limits on individual targets (99), target types
(25), attack modes (15)

HARDWARE:

o Compute-: DECsysLem-lO, CDC CYBER 176
o Operating System: TOPS-lO, NuS
o Minimum Core Storage Required: 70K
o Peripheral Equipment: Printer

SOFTWARE:

o Programming Language: FORTRAN IV, duo-compilable source
code

o Documentation: Description available at SAI, no formal
documentation

TIME REQUIREMENTS:

o To acquire data base: 2 to 6 weeks, depending ort (1) user's
familiarity with model input structures and, (2) state of
completeness of target system concept

o lo structure model Input Data Set: I day
o CPU time per run: 30 to 150 seconds, depending on scenario,

at least b runs required for case study
o To analyze and evaluate results: I day

SECURITY CLASSIFICATION: UNCLASSIFIED
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FkLQULNCY OF USE: 20 to 30 case studies (100 to 150 runs)
per year

USERS: SAI has used this model in programs for the following client
agoncies:
o Principal users: DNA, 0uDR;_, OSD (PA&E)
o Other users: Defense contractors

POINT OF CONTACT: Science Applications Inc.
ATTN: Military kequirements uperatior
1710 Goodriage Drive
McLean, Virginia 2210?

MISCLLLANLOUS: MATSS contains in its source program a growi:; "library"
ot movement mode routines. The liorary currentiy contans :ovement
mode routines for deep taryet systems (e.., PERSH:NG, 0LMC M for
shallow systems (i.e., LANCE). Movement mode ruuzines fcr scconc
echelon ,;ianeuver units are being developed.

KLYoRD S'.iNG: Analytlcal Tneater War; Land, Air, Co. ze,
-ne-sid-, -StocIastic, Event-store; Target acquisition, Siqrdtures
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-. TLL: MAWLO(GS - Models of the Andy Woridwide Logistics aystem

PROPONENT: US Army Logistics Center

ALVLLOPER: General Resedrcll Cor)oratio

PURPOSE: MAWLOGS is a coiputerize, -n.a n. stlcs ,oceiing
system that generates models to s-,a,. t;.e act.vizies ant -.nza.re
the behavior of a particular lo,;-s;cs system. struc-ru .;;n saec ;

poiicy an procedure contert at c evei f etail cnosen by the user.
its primary focus of concern ;s t s; ,i ,a; any of a wide range of
alternative logistics system st: c-r.s, iicies anc procedures
involving maintenance, supply, trar, .;on, anc cor..uncat~ons and
tncr interactions, and to measure characteristic worKloads,
perforimance, ana costs.

GLNLRAL DESCRIUPTIUN: The Keystone o- zte ,A9LIJG. systei . -,nt ;'oaei
aseiber, arogra whicn construc a s-.aa:,on A:oe. of; e

represented as a network of functional nuoaes wiuse ,olkcy , rce6ral
coriLeflt irc siecifieu in terms of ;;ioules (i.e., o.cco aT com:'ze.
prograii ,ogic representing a logistics activity or ,oiicy'. Tne
level of aggregation may be varieo widely, fro,: mz.. to ,itt e
detail, from troop unit to wnoiesaie aczivitie,. S-m, uiateG time -s
treated on an event-store oasis. The primary solu; a:, tecnn1ue CT
MAWLOGS is stochastic discrete event simulation. Lxce;t for a s'crzest
chain algorithm in the route selection logic of transportation, ro
optimizing algorithms are in the present module library, out they can
be added.

INPUT:

o To mael assembler: Description of system for which a model
is to be generated--in terms of nodes an nodules, a module
libravy (on tape or cards)

o To i .iodel: Policy parameter settings, resource tevels,
demiand characteristics of supporzeo population, perform-
ance characteristics, such as capacities, delay times, and
constraints of system elements.

OUTPUT: Output is ir the form of computer printouts of surmary
statistics snowing totals, averages, maxima, minima, variances,
and histograms. Optionally, a tape file of detailea transaction
data for a variety of post analyses may be abtainea. Post processors
are avaiiable for analyzing the time behavior, sample size, and
statistical confdence of a variety of variables and for developing
a variety of costs of tiie logistics systeii. A routine to plot graphs
on a printer is available.
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MODEL LIMITATIONS: The modeling system is open-ended in that the user
is free to add any module of interest to the module library. Thus,
there is no limitation to the scope of the model. However, modules to
be used together must have compatible data structures, which limit the
number of feasible combinations that may be formed. There is a small
loss in efficiency (i.e., a greater running time) caused by the logic
linkage generated by the assembler to make possible the flexibility of
model definition described above.

HARDWARE:

o Computer: CDC 6400 or CDC 6500
o Operating System: SCOPE 3, 4
o Minimum Storage Required: Variable, from aLout 20,000 words

upward
o Peripheral Equipment: Card reader, printer, two tape files

plus one to five tape or disk files

SOFTWARt:

o Programming Language: FORTRAN
o Documentation: ANSI FORTRAN (CDC FTN Version). May

contain an occasional Control Data Corporation 6000 series
FORTRAN peculiarity.

o User's documentation and technical documentation is complete.

TIME REQUIREMENTS:

o CPU time varies from I minute to hours, but I hour has been
typical.

o Approximately 3-6 months to analyze and evaluate results,
varying with the problem.

SLCURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY Of USE: Annually

USERS: BDM Corporation and US Army Logistics Center

PO:NT OF CONTACT: US Army Logistics Center
Operations Analysis Directorate (ATCL-OS)
Fort Lee, VA 23801
Telephone: AUTOVON 687-5640/3449

KEYWORD LISTING: Analytical Model; Logistics; Computerized;
Stochastic; LvLnt Store
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UIfLL: MAWM - Moauidr Air war Moode

PRUPONENT: vicDonnelI Aircraft Company (IRAD funding)

DEVELOPER: McDonnell Aircraft Company, McDonnell ouglas Corporation

PuRJSE: Analysis of relationships amo:,7 aircraft capaa;.xties anc
quantities in combined air-air and air-grounc comoat, and tne impact
of aircraft design alternatives on overall tneater-levei air and
ground combat results.

GENERAL DESCRIPTION: MAWM is a two-sicec, deterministic, event-store
model 3f conventional theater-ievel conflict. Tnis moce, emphasizes
the impact of tactical aircraft on treater outcomes. Launcn-ng and
attrition of air raids against specific airoases and ground units are
re')resented oy event. Geograpny, including airases, is treated
explicity. Ground forces are assesseG at the armored division
equivlent level, inputs include taoies of aircraft effectiveness
data from lower level iocels.

INPUT:

o Airbases and initial FEBA locations
o Aircraft assets, by type and airbase
o AAA and SAM assets
o Maneuver unit assets (armored aivision equivalents)
o Initial allocation of aircraft to missions (airbase attack,

escort, ground attack, intercept, CAP)
o Raid timing and sizing factors
o Lookup tables for air-air attrition rates based on types

engaging and engagement force ratio
o Surface-to-air PKs by SAM type/aircraft type combination
o Airbase attack attrition, damage and repair factors
o Ground attack attrition rates per sortie
o Ground war factors affecting deployment of reserves, Lerrain

and defense posture
u Aircraft failure rates, repair times and turnaround rates

OUTPUT:

o Summary report (one page) for each run. Summaries of multiple
runs can be stored on disk for comparative analysis.

o Basic daily/periodic report:
- Aircraft inventories
- Aircraft losses by type Ly source

- Sorties flown and successful sorties by mission type
- Distribution of surviving aircraft by state (airborne,
mission-ready, turnaround, and repair substates)

- Airoase status
- FEBA positions
- Ground unrt s'atus

o A more detailed event ledger can also be obtained for selrcted
intervals
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MODEL LIMITATIONS:

o Straight line FEBA throughout theater
o Ten SAM/AAA types (no limit to number of aircraft types,

airbases, or ground units, except core constraint)
o Limited logic for dynamic allocation of aircraft against

specific ground units
o Unconstrained logistics
o Perfect infoni~ation (no C31 degradations)

HARDWARE:

o Computer: CDC 760, CDC 176, VAX-I
o Minimum Storage Required: 360K
o Peripheral Equipment: Printer

SOFTWARE:

o Programming Language: FORTRAN
o Documentation:

- Users Manual
- Annual IRAD project descriptions
- Sample problem report

TIME REQUIREMENTS:

o 5 months to develop new data base, including aircraft engagement
effectiveness dat, and air and ground orders of battle

o 10 seconds CPU time per day of war (CDC 760)

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 4 projects per year (many runs each project)

USERS: McAir project personnel in Advanced Design and Advanced F-15

POINT OU CONTACT: Mr. John L. Schudel
McDonnell Aircraft Company
P.O. Box 516, Dept 345, Bldg 32
St Louis, MO 63166
Telepnone: (314) 233-6470

MISCELLANEOUS: The ground war module currently used was extracted
fr-mRAN--rs-TAGS Model (based on ATLAS). Tentative plans are to
replace the TAGS treatment with ground war and supplies modules of
IDA's TACWAR Model in 1982. Additional work is planned in the area of
resource allocation and the air interdiction mission.

KEYWORD LISTING: Computerized, theater-level, simulation, tactical
aircraft, air war analysis
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HARDWARE:

o ICL 1906A aat RARDE
o CDC 7606 at AMSAA

SOFTWARE:

o Written in ANSI iORTRAN
o Preent size is 400,000 words overlaid to 140,000 words
o Documentation exists at RARDE and AMSAA

SECURITY CLASSIFICATION: UNCLASSIFIED

FLRQU E>!Y OF USE: Used in toree studies between 1977 to 1'980 to
assess the effect of various barrier systems. Not at present being
used by RARDE in a study.

USERS:

o MA4 Branch, RARDE, Sevenoaks, England
o AMSAA, Aberdeen Providing Ground, MD

MISCELLANEOUS: With 23 Red vehicles and 12 Blue vehicles each
replication took an average of 5.5 minutes of CPU time on an
ICL 1960A. Red,,cing the number of blue vehicles to 6 each
replication took an average of 4 minutes LPU time. The pre-
processor and analysis programs reuire about 60 minutes of CPU
time and 60,000 words for a similar scenario
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.TA[. MEM-Multiple Lngdgement Xoc.le

PruPONENT: Jcint Strategic Target Planning Staff (JSTPS)/CNO (0P-664)

DEVELOPER: Science Appiications, :nc.

PURPOSE: MEM is a cociputerizeo, analyz;ca , genera. war 2Cde. t
assesses attriLion of tne iC M/SL6, ry r of tre S s e to
Soviet oal2scc ;'ssile defenses. -AY. ;s , coip.er program for
evaluoting atriton of toe S -CM/SLJ rces during a, attacK

agdinst defended targets. The MEX -s :e seqencr orograi, wn-cn
steps throuyi the er~ageer; n c ). r ono 6c I order: enter ng
vehicles, taoving ther; aiong je-r ;rasecc,'es, cezer;;inig racar
acruisitions, computing intercept ccnc;z--ns, liunching :nzercep:ors,
ano processing tre nuclear aetonations v.nich resu't. Measures of
merit computed include tne Prooability of ?enetration (PT?) by
individual so-t-e oasis, oy weapon systems and by targqts. MEM &"so
concerns itself with A3MX frxtricice avoiCance, chaff/blackout, ra.oar
data processcr overload, ABM defense doczr-nes, ano nuclear effects.

GENERAL DFSCR T PTN: MEM ;s a two-sideo, stocnastic mode. wnlc,.
decls with land and sea forces. It was designed t_ ae exec~ec for
individual sorties; it ca. be manipula-ea for 6 racar types, 30
radars, 5 ABM types, l weapon types and 0 booster types. The evc.
that MEM was primarily designed to operate on is the individual sortie
or weapor, system level. It can range from 1000 exoatmospheric objects
to 250 total targets. MEM is a time-step model which uses Runge-Kutta
numerical integration and spherical rotating earth equations of
motion.

INPUT:

o Weapon data file
o Nuclear effects data file
U Defense data file
o Ofiensive/target data file

OUTPUT:

o Attrition suimmary
o Launch summary
o Launch rate plots

o Sortie analyses
o PTP summary
o Radar load plots

o Engagement history
o Battle summary
o Common block contents
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HARDWARL:

o OP 654 (NARDAC) Washington, DC
- Computer: UNIVAC-1108
- Operating System: EXEC-8
- Minimumn Storage Required: 64K
- Peripheral Equipment: Tape drive, printer

o JSTPS (Offutt AFB)
- Computer: IBM 3033
- Operating System: V52
- Minimum Storage Required: 400K bytes
- Peripheral Equipment: Tape drive, printer

SOF fWARL :

Programming Language: FORTRAN V
o Documentation:

- MEM User's Manual, June 1975
- MEM Subroutine Descriptions, June 1975
- MEM Testing and Evaluation Summary
- MEM Program Description, June 1975

o User's and prograining manuals are complete

TIME REQUIREMENTS:

o I month required to acquire base data
o 1/4 man-months required to structure data in model input

format
o 30 minutes CPU time per model cycle

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY CF USE: 40 times per year

USERS:

o JSTPS
o UP-654, JCS (SAGA), DIA

POINT OF (ONTACI: Deputy Chief of Naval Operations (OP-654C)
Plans, Policy and Operations
The Pentagon, Washington, D.C.
felephone: 697-7300

MISCELLANEOUS:

o Linked to Nuclear Exchange Model (NEMO-III)
o MEM ABM attrition data file is used to supplement the NEMO III

siiiulation results in the SIOP/RISOP games
o Planned revision of radar filtering algorithms

KEYWORD LISTING: Analytical; General War, Land; Sea; Computerized;

Tw--sTdd-tochastic, Time Step
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ITLL: ;,,IDAS - Model for interactive Dep)loyment by Air a,.c Sea

, OPONL IT; Organization of the Joint Chiefs of Staff (J-4)

ULVLLUPEK: General Research Corporation

PURPGSE: The Model for interactive Ded oy- enz )y Air an Se. is Q
coi,,uterizeo analytical model designec to provioe a r>'Coc for measuring
the ca)abilties of a fixed set of trans.oriation resources. Additionally,
it determnnes levels of ey0idment PreOsitioriny reuired to oe iver
peci"ied set of military forces ana supplies in contingency operations.

6ENEkAL DESCRIPTION: The MDAS moae. represenzs a furtfier advance in
strategic mouility moaeis. "hile it is capaDie of uoin every:'ing
that its prececescor, the ISDM muael car, ao, ;, incorporates aaoit~o.;ai
refinements thL. rquireo aadressing. :t is capale of sc,,euiirgI
ooth the mioiement of personnel and car,'), : can restrict tne tnrougput
aT APOi-s and Apuds and can ai locatc cir(Ifd ,ased on theaters of
operation. WiLh seal ift, it is capabl of spec1al .Zed cses a;ld
capabilities of specific sinip types as we.i as sma;a;,zing different
types of sHip operations to differenz treaters.

INPUT:

j Scenario file containing all oata relating to the scenario
o Force requirements data file containing all of the data on

forces
o Ships dat, file containing all ship data pertaining to

characteristics and availability

OUTPUT:

o All :SDM outputs to include specialized reports tnat relate to
t|e model's refinements

POINT OF CONTACT: Organizaitcn of the Joint Chiefs of Staff
Logistics Directorate (J-4)
Technical Advisor Office
The Pentagon, Washington, DC 20301
Telephone: (202) 695-3156

441



-I'LL: N itry Sa zeI i t Cornunications (MiLSATCOM) (in dev&.opmen )

PROPONEN-: Mf F.C/SA

DEVELOPER: Ci' Tecnnica' Operations

?RPJS' Siulate and analyze vulneran;>ty cf xi'itary sa:-,ie iz .or s.

3%A ] RTL3N: MI.SATCQM VIneraoi .zy Asse.;ssent Moae. MvkX s c -.,era, hote
wnicr. sL E -s---n-sts to s-ru~ate ar, sor. c-. urrerz or :-rcoseo saellize co miun'ca-
tions sys:em to oeter.2ne vulneraii;ty of tre systems Zo Joi..

INPUT: quipment cnaracteristics, wea-ner scendro.

XG EL L.TXiTATONS: -.nKnown.

PARTwARE: Type Com.;.ter: Beirg developeo on C.,C Z3 172 an, w i' ce converzcc to
run on PP 11/70.

Onerating Systen: CYSER 17?
PDP 1!'70 - 1AS V3.0

Minimum Storage Requirements: Unknown.

Peripheral Equipment: Disc drives, line printer.

SOFTWARE: Programming Language: FORTRAN IV

Documentation Identification and Availability: Standard DEC documentation.

TIME REQUIREMENTS: Unknown.

SECURITY CLASSIFICATION: Unclassified.

FREQUENCY OF USE: Projected, 50 times per year

USERS: AFEWC/SA

POAN] 03 CONTACT: AFEWC/SA
Lt Col Kenneth D. Herring
San Antonio TX 78243
Telephone: 512/925-2514/AUTOVON: 945-2514
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Mine f:untin Model

r'RUPUNLNT: Chief of Nuval Uperations, OP-96

DI-VELOPEK: Naval Surface Weapon Center/Dahlgrer Laooratory warfare
Analysis Department

?URP<OSE: The Mine riur.ting Model is a corputerizea, analytical flocel
thut evluates the effectiveness of a mine field against mine nunting
counterrniasures. The model evaiuates proposed mine.iielcs, with the
purpose of nelping the minefield planner to deteri:iinc the number and
type of mines, snip counts, ar.ir5 deay, re, er ,sn.,ents, ,ne
settings, location of f'elcs, etc., necessary to ontain tne desired
results against an ex-ected riine hunting effort.

GENERAL DLSCR'PT0,NI: The Mie Hurting Model is a two-sicec, ztochastic
model involving sea forces nly. t is capable of consioering minus
anc ships on an ind-viGual oasis T cesired, --.c ca, &,ggregaze u, to a
maximum of 300 minelike obiects of 60 types. 5j ci._ntermeasire sh PS,
and 5 types of traffic ships. This upper limit may be inaefintey
extended, nowever, oepenCng on availabe computer capacity. S-I;iiateC
time is treated on an event-store oasis. Monte Car, G simulati.,; aC
probability are thL pr-,;,iary solution tecnniyoes usL'.

INPUI:

o Mines and their charcteristics
o Characteristics of mine hunting ships
o Characteristics of traffic shios
o Configuration of minefield ara channel
o Type of bottom and amount of clutter
o Expected schedule of countermeastires and trifft:

OUTPUT:

o Computer printout giving mires detected ano netral;zeo,
mines fired, damage to ships, and threat of the minefield as a
function of time.

o The interval at which outrut is given is variable. Printout
of status ot entire minefield with other output is optional.

MODLL LIMITATIONS:

o Computer storage
o Cost of st orage and runrn, time

HARDWARE:

o Computer: CDC 67U0
o Operating System: SCOPE
o Minim;ium Storage Required: 50K words
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SOFTWARE:

o Progra iming Language: FORTRAN IV
o Documentation consists of a coiiimand manual progranmers manual,

and input yuide.

TIME REQUIREMENTS:

o 2 days-week to acquire base data
o 1 day to structure data in model input format
o CPU time depends on the length of time simulated and the

number of mines involved, e.g., a mine simulation over
days with heavy traffic took 500 seconds of CPU time

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Twice per year

USERS: NSWC/DL for CUMINWARFOR

POINT OF CONTACT: ,iaval Surface Weapons Center/Dahlgren Laboratory
Operations Research Division (Code KC)
Dahlgren, Virginia 22448
Telephone: 703/663-7406 or 663-8645

MISCELLANEOUS: The Mine Hunting Model has the option of using the
output of the Mine Delivery Model and the Minefield Planning Model.

KEYWORD LISTING: Analytical Model, Damage Assessment/Weapon
Effectiveness, Sea Forces, Computerized, Two-Sideu, Stochastic,
Event Store
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TITLL: MOST - Multiweapon Optiinzer Tor Strategic Targe.

PROPONENT: Defense Nuclear Agency (NATD)

DEVELOPER: Science Applications, rnc. (SAI)

PURPOSL: MOST is a computerized, analytical, damage asess-ent/
weapons effectiveness moGel. it selects nuciear weapon aiiiiO1nts
Tor complexes of targets, minimizing ;re nuzer recuLreC a-c :aklng
compound damage into account. It was Gesi ned pr1 aeGy to firfc
minimum number of weapons required to acnieve iiutij*e oarnage
requirements on t arjet complexes.

GENERAL DESCRIPTION: MOST is a one-soecG f,odel L'c e w-ln

land, air, ana sea forces.

INPUT:

o Set of targets
o Target kill requirements
o A weapon

OUTPUT: A set of aimpoint and associateo za.e,:zs w;r cide -a-ysis.

MODEL LIMITATIONS: Does not currently handle muitipie weapon type,.

HARDWARE:

o Computer: Major Mainframe
o Operating System: Any
o Minimum Storage Required: 35K 32-bit words
o Peripheral Equipment: Disk storage

SOFTWARE:

o Programoing Language: FORTRAN
o Dccunentation: User's guide and pruject final report
o User's and Programmer's manual complete

TIME REQUIREMENTS:

o Time required to dcluire data Dase is imliiediate
o Time required structure data in model input format is

inediate

SECURITY CLASSIFICATION: UNCLASSIFIED
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FREQUENCY OF USE: Daily

USER: JSTPS

POINT OF CONTACT: Defense Nuclear Agency (NATD)
Washington, DC 20305

KEYWORD LISTING: Analytical, Damage Assessnient/Weapon EffLctiveness,
Land, Air, Sea, Computerized, One-sided
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TiTLL: MPRES - Metnod for Presenting Received nygnals

PROPONENT: CINCPAC

DEVELOPER: Calspan Corporation

PURPOSE: The purpose of tne model ;s cc oezermine, given a. air
defense situation, the times at whicn each target is aetectca or
redetected by each radar, ,f at all; tre Z,TieS at whicn eacn targez
is lost by each radar, because of a faae or terrain ;rasking, and tnt
length of each radar track. The ma-r. purtose for sn tne mouc,
at CINCPAC was to generate zhe so-ca'.eE oetect/'eave" aven:s needed
for tne air defense mocel known as K-MA6S. iowever, z was caso
usec to determine raudr detection ranges and time w-noows under noise
jamminy.

GENERAL DESCRITPION: The moael periodic., y uq-ates Lre posiz:ons
of single aircraft and coi.iputes the slyna'-to-noise ratio for eacn
aircraft and radar pair. Several aircrafz can De .rou,e; i.c
points wnic are treateG as notionai aircrfi. . ..- o-oise
ratio is converted to detection proaDi ;ty ; r.n curves cetermIneo
empiricaiiy. The geograpnlcal area tnat can oe na.a lea -s lii,,teo
only Dy the extent to which tne Earth's surface can De approximated
by a rectangular coordinate system.

INPUT

o For each aircraft: The flight path in terms of a series
of straight line segments in three dimensions

o For each aircraft: Radar cross section as a function of
aspect in three dimensions

o For each jammer: Power and antenna pattern as a functio;, of
aspect in three dimensions

o ror each radar: Antenna pattern in three dimensions, vertical
ano horizontal beam widths, PRF, receiver noise figure, power

OUTPUT:

o A coded display with time on the abscissa and radars listed
on the ordinate, showing, for each raid point, tne times
the aircraft is detected by each radar and tre times when
the target is not detectable.

o Magnetic tape containing all detect and leave events for
input into other models.

MODEL LIMITATIONS: The only form of jamming handled explicitly by

tihe-odel is noise jamming.

HARDWARE:

o Computer with FORTRAN compiler
o Core requirements, vary with scenario, O0-ZUOUK
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SOFTWARE:

o Programing Language: FORTRAN
o Documentation: None

TIML REQUIRLMENTS:

o To acquire data base: varies
o 3-5 days to structure data in model input format

o To analyze output: varies
o 3-5 days for player learning time
o Playing time per cycle: varies
o 60-180 minutes CPU time per cycle

SECURITY CLASSIFICATION: UNCLASSIFIED

POINT OF CONTACT: Research and Analysis Division
CINCPAC, Box 15, J55
Camp H. M. Smith, HI 96861

FREQUENY OF USE: As needed

USERS:

o CINCPAC
o US Forces, Japan
o Japan Self Defense Forces

KEYWORD LISTING: Radar Effectiveness, Jamming Effectiveness, Noise
Jamming simulation, Air Defense.
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iT L: MS3 - Missile Surveillance System Simulation

PROPONENT: DCA/CCTC - 0610

DEVELOPER: &CA/CCTC - C630, 8DM, CSC, MITRE

PuRPOSE: The sponsor simulation produces messages. The :-ssa~es
properly sequenced and interpretec o, grapric oispiays, ci3 in tne
training of those responsiDle for the iaen-ifiication of ; va-.i
attack anJ oeterminaton of proper methoas for dealing witn tne
attacK.

GENERAL DESCRIPTION: A launch ceteczeG oy a sensor wncuner si.4gly or
in a salvo is stored as an event. Projaoility aetermines setecticn
at each sensor. If :e;eczed, tnc *lssiie is tracKeG out of coverae, |
wrile messages are produced at intervals durinG deteccon an,; tracK1n9.

INPUT: 4eapon strike information and scenario ana sensor start and
stop times.

OUTPUT: Ouput consists of computer ];stin~s with :"a2ectory zracknir
and impact data for each sensor sequenceo oy ever tnie. An ouTput
message processor generaces sensor nessayes to ots pager and zape.
The tapes are input to CCPGS simulation displays, tne DOC files ano
the NORAD 427 file.

HARDWARE:

o Computer: Honeywell 6080
o Operating System: GCOS
o Minimum Storage Required: 55K
o Peripheral Equipment: Tapes, Disk Storage, Printer

SOFTWARE:

o Programming Language: FORTRAN and GMAP
o Jocumentation: M53 Run Book, 30 Jun 78, MS3 User's Manual,

29 Sep 79 (S), documentation on individual sensors and mooules
available (all Secret)

TIME REQUIREMENTS:

o To acquire Data Base: Reload upon new release - 1 day
o To Structure Data in Model Input Format: 2 days
o To Analyze Output: I hour
o Player Learning Time: 1 day
o Playing Time per Cycle: I day
o CPu Time per Cycle: I hour
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SECURITY CLASSIFICATION: SECRET

FREQUENCY OF USE: As required

USERS: SAGA

POINT OF CONTACT: Mr. Joe Callier (C610)
Defense Communications Agency
Command and Control Technical Center (C312)
The Pentagon
Washington, DC 20301
Telephone: (202) 437-2647

MISCELLANEOUS: A new format used to generate data for the CCPDS
wallboard display will be incorporated in a few months and it has been
proposed to combine MS3 with two other existing models to produce a
more versatile TWAA model.

KEYWORD LISTING: NORAD; sensors; simulation; tactical, warning;
attack; assessment
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I f.L: M1M - McC i intic Tneacer M oael

PROPONENT: .jS Arm-y War Col'ege

DEXE:LUPER : U~j Army War College

bJRP3SZ'-: The %McClirntic Theater Moode wcs dles-rea to fJ.f I&- twu
purposes aL Lne JS Army War Collo; e. it, is used as part of tne Ar.. ar
Co,.~ curricuum as ar, educational too. for senicr ,-,cars., ci.u -1 s
liseci by genera. officers anu zrneir Lerior staff as an a&,alyticda tool to
examine or,)s strategy, tactics, aill SUS ijnuDoity as part of thne jS
Army Tact ical Command Readiness Tr~o. . ne inoid -,s u~sed to compare
alternate ni-litary c~oncepts, strateqies, :inci forcec i~ rrceUr to gai n
itlynt into potential prooleiai areas and to uncove r c<uisto
success. it serves as a dynamic discussion vehicle for exaiilnrng n
and space relationsinips on tine battlefield, to inciucie ,>Ant os

ltization of Lne model ai'ows 7.ne players to Decoimie rai,41r wr
real-world aspects vi thne terrain and ufnts 4,n ZnE oro o 'tLe.

ENUERAL DESCRIPTION: Thne Mc_-inrtnlc Theater t~cce. cioseoa, :-~~
four-service, I iteractive computer moie - tnat a z d c, v..ress
ofl orciers frow ooth sides. IT is Duil, on a prioisoiiry wri-cr, rec. ;- zas
that thiose wno Participate in the war game learn tnt .lost -froc -,t.
Consequently, thne model has been written so that the players cao not
need a knowledge of computer programming. Player inputs (oirers, are
entered in a natural, English-like manner in whichn spaci ng, order, and
extraneous words do niot matter. Thne model is timne ar,.ven at rates
varying froi, zero up to 72 to 1, dependent upo.. the players' ability to
keep up. It is a four-service model that not only looks at each service
separditely, but also looks at the interactions Detween services, sucni as
airlifts, sealifts, naval gunfire, suppression of eneiiy air defenses,
close air support, and interdiction. Factors considered include weathe,
intelliocince, local population, ten classes of supplies, un't-carryin5'
capdcit es, and others.

iNPUT:

o Preg.ime
- Terrain and road network Gata
- Orders of battle (25 data items on each unit'

o During game
- Uriers to units (free form, English-like)

,6PUT

o Luring Game
- Estimated times of arrival
- Logistics warnnys
- Logistical reports
- Situation reports
- Intercepted enewy radio traffic
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- Indirect fire damage reports
- Airstrike damage reports
- Nuclear/chemical weapons usage
- Five types of intelligence reports
- Combat/battle reports
- Other reports

o Afteraction Analysis
Graphical outputs in graph, bar chart, or map form,
of any variables in the war game

MODEL LIMITATIONS:

o Maximum number of units is 300 (These limitations can be
overcome by changing the DIMENSION statements if
additional memory is available)

o Maximum map area is 6 feet high by 8 feet wide
(These limitations can be overcome by changing the
DIMENSION statements if additional memory is available)

HARDWARE:

o Computer: Honeywell 6060 (WWMCCS or Altos 800 series
microcomputer)

o Operating System: GCOS or microcomputer OS
o Minimum Storage Required: 69K Honeywell, 208K Altos
o Peripheral Equipment: Tektronix Graphics Terminal (Optional)

SOFTWARE:

o Programming Language: FORTRAN (Honeywell), PASCAL
(mi crocomputer)

o Documentation: McClintic Theater Model
Volume I - War Game Director's Model
Volume II - User's Manual
Volume III - Controller's Manual

TIME REQUIREMENTS:

o One day to acquire existing data base through WWMCCS
Information Network (WIN) or to mail computer tapes

o One day to structure new data in model input format
o Output analysis time varies with purpose of the exercise,

but is assisted by graphical outputs at the end of the
war game

o Run time varies with length of time to be simulated and
speed of play (up to 72 times real time)

o 2-4 hours for player learning time

SECURITY CLASSIFICATION: UNCLASSIFIED
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FREQGUNCY OF USE: Monthly at USAWC

uSERS: JCS/SAGA, Peitagon
Readiness Command, MacDill AFB, FL
VII Corps, Stuttgart, FRG
Army War College, Carlisle 6arracKs, PA

PO'NT OF CONTACT: Commandant
US Army War College
ATTN: AWCAG (Mr. Fred McClintic)
Carlisle BarracKs, PA 17013
Telephone: AUTOVON - 242-3017

Commercial - (7'7) 245-3017

KEYWORD LISTING; Theater level, Four-service mocel, .ntegrated
battlefield, -Fulti theater warfare, Global warfare, Joint
Operations, Land warfare, Sea Warfare, Air warfare
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Ti : MULTRI - Multivariate Triangular Matrix weather nmulacion
Model

Pk6PONENT: United States Air Force Envioronmental Tecnni.al Applications
Center (USAFETAC)

DLVELjPcR: JSAFETAC

PURPOSe: The MULTRI moaei, in its Dasic form, proGuces successiveiy
indepent vectors of N cross correlated random var-aoies, i.e., a
random vector with specifiea cross corretation. in &-aczce, ,ne moGel
can generate (1) N elements of a syncnezc weather ooservatiui, sdcn
as ceiling, visibility, temperatire, numinity, rainfallI, wino speea,
etc., at a single location; (2) M weatner elements at N-M locations,
e.g., sKy cover anu rainfall at 10 locations simultaneously, (3) N
lagged weather eements at a singe location, e.g., SKy cover at tiiies
t + 3 hr, and t + 6 hr at one station, ano {,4) varios comb1-, atiuns
of the above. MULTRI s a computerizec. suoiioe ne ;zo jerera e
syntn Lic weather observations for inpaz to comoat octrine, strategy
and tactics development simulations, force mix sztoies, war games anc
other user app-ications.

GENERAL DESCRIPTION: The model is based on a result of multivmraze
normal theory. In a typical design, the MULTRI mocel would be
incorporated as a subroutine or procedure within tne user's -arger model,
producing a single cross correlated vector of weather variables each time
the user calls the weather model. The user specifies the date/time so
the diurnal and seasonal variability of the weather can be taken into
account. The MULTRI model is best categorized as a continuous stochastic
process model, especially when expressed in time stepping form rather
than the basic form. All descriptions of the model in the sections below
refer to the basic, nontime stepping form of the model, in which serial
corr-lation is not prPserved.

INPUT:

o Climatoloqy, especially processed to estimate the para.,ieters
of the model

o Current date/time for which synthetic weatner is requested

OUTPUT:

o Cross correlated vector of weather variables, either for a
single location, for several locations, or for several lags,
consistent iith the date/time reqaeste

MODEL LIMITATIONS:

o Model becomes cumbersome form a mathematical/computational
point of view for N > 30.
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o In the basic form of the model, successive output random
vectors have no serial (time) correlation. Thus the basic
form of the model cannot be used to generate a time series of
weather variables. For many applications, the lack of serial
correlation is not limiting. Some experimentation has been
done by USAFETAC on a version of MULTRI that preserves a
specified serial correlation. The results of this limited
experimentation were encouraging, but the model has never been
used operationally in an application where preserving serial
correlation was necessary.

o The N variables, none individually transformed to the normal
probability distribution, are assumed jointly distributed
according to the multivariate normal distribution. The
validity of this assumption is subject to test each time the
model is cast in a different form, so far the assumption has
proved to be a good one.

HARDWARE:

o Type Computer: IBM 360, 370, 4341; DEC System 10. PDP 11/45,
easily adaptable to others

o Operating System: IVM VM/370 DOS; TENEX; RSK-11M
o Minimum Storage Required: Depends on length of the random

vector. An implementation of this model for a vector of
length 17 required 10.4 K words of storage

o Peripheral Equipment: None

SOFTWARE:

o Programing Language: FORTRAN IV
o Documentation: USAFETAC Technical Note, to be published

1981

TIME REQUIREMENTS:

o Depends greatly on the nature of the problem posed, the number
of weather variables and locations to be modeled, and availi-
bility and suitability of climatological data for the weather
variables and locations chosen. One 8-station, 17-lag project
in sky cover wds completed ii about 5 calendar months.

o Depends on the length of the random vector, but for a vector
of length 17, 2.5 milliseconds CPU time were required on a
OECSystem 10 computer to generate a single random vector.

o Output weather is not analyzed in its own right, but rather
is played directly into the user's simulation or game, so no
time is required for analysis of output.

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: As required by the end user, in that the weather
model is executed every time the user's model or simulation is run.
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uSLRS: JSAFETAC

POINT OF CONTACT: Md, Royer C. Whiton
USAFETAC/DNS
Scott AFB, iL 62225
Telephone: AUTOVON 638-5412

Commercial (618) 256-5412

MISCLLLANEOUS: USAFETAC will adapt tnis model to ,rmet the 4ser's
specific needs making such changes in the FO2TRAN coce s are necessary
to :atisfy tne user's specific requirements regarding variables and
locations to De simulatea, irnputs/outputs/interfaces cesireG, computer
environment restrictions to be met, etc.

KEYWORD LISTING: Climatology, CnoiesKy reduction, coipiterIzec,
continuous, correlation matrix, cross correlatoon, disptrsC..i m2trix,
environmental simulation, 'ags, meteorology, muitivariate normal,
normal distribution, randoi i variaole (vec-:r, serial correlation,
stochastic process, triangular matrix, weaner, weather ooservatons

459



TITLE: MUTS - Muitiple Target Simulation

PRO ,ENT: DARCOM

JLVELOPER: AMSAA

~RuUY; MUTS is oesisjnec tG provide estii iates of thne ava,1abiy of
targets for a friendly weapor system .n a id-intensity, rvgh-censity
tnreat environment. MUTS represents a friery c3,-many-team cefenoing
against 'n enemy reinforced motorizec rifle Dittalion. MUTS sifflates a
COPPEkn:A0/GLLD target of oPpo-tr, ty 1w-:tton a,'- assesses the probabity
that a target, having been engaged, bi oe in ]ine-of-sight (LOS) to the
F0 -io inside of a COPPERHEAD footprint at the eno of somde res ponse time
variable. MIUS does not assess the liKelihood of n;issile acquisition, or
of hit, or of kill.

It should be noted that the basic MUTS consists cf a tactical
situation set on digitized terrain; that eacn c-: ti . trierl" FC and
forty-seven enemy targets is discreztcy idertifieo ao,. randomiy pair-eG
for engaqement each 20 seconds. it is possible to use this oasic enemy-
friencly-terrain situation with appropriate moaificazion to simrate
many other w<eaoon systems.

GENERAL DESiL.,\' IN MUTS is a computerized, Monte Carlo tactical
ituation/weaj,)n systeia simulation set on terrain about 7KM N6 of FULDA,

FRG. Each replicalion of the model simulates 800 to 1200 seconos of
actual battle time. :ndividual enemy company, platoon and individual
vehicle ascult roi;tes, target speed and intervals between units and
vehicles are randomly selected each replication.

It is possible, using off-line plotting equipment, to plot the
development of the situation at any time during the model run. This
plot shows the location of enemy attack routes, friendly and enemy
tactical boundaries, friendly FO and the location and ioentification
of each enemy target; further it accounts graphically for targets that
have been attrited or have completed play. The situation plot is over-
printpd with a 1000 meter grid and is to the same scale as the topo-
graphic map used on the simulation allowing the plot to be used as an
overlay to thc map.

A COPPERHEAD target of opportunity fire mission is simulated. An
F-target pair is randomly selected for possiole engagement; if there
is LOS, target speed and direction are used to determine a targnt
intercept and COPPERHEAD ballistic aim point at some future time.
Several iystem errors are introduced to perturb the final location
of the ballistic aim point. At the end of the response time of
interest, the same target is located, LOS with the original FO checked,
and the footprint regression equations solved to determine if the
original, or if appropriate, an alternate target is inside of the
footprint.
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INPUT:

o Random selection of target paths, speeds, intervals
o Digitized LOS tape
o Enemy target attrition (0-100%)
o Ballistic offset equation
o System response time variable
o System ballistic dispersion
o FO height of eye; target exposure criteria for LOS
o Cloud ceiling (regression equations simulating COPPERHEAD

glide footprint)
o Maximul. horizontal visible range
o Coordinates of COOPERHEAD firing battery center
o SD of observation post location error
o COPPERHEAD ballistic dispersion
o Size and composition of enemy force
o Number and location of friendly FO

OUTPUT:

o At the end of a response time variable, probabilities of:
- Original target in LOS to FO
- OriginJl target in LOS and in COPPERHEAD footprint
- If original target not in LOS or in footprint or has

been attrited:
-- alternate target in LOS to same FO
-- alternate target in LOS and in original footprint

- At least one target in LOS and in footprint
o Target location errors

- Original target to predicted intercept point
- Original target to ballistic aim point
- Closest target to ballistic aim point

o Overlay, to map scale, showing targets, routes,
targets attrited

MODEL LIMITATIONS:

o Does not simulate fire and maneuver
o Battlefield obscuration riot played (to be added)
o Only one terrain played (additional terrain to be added)
o Only simulated GLLD/COPPERHEAD target of opportunity fire

.ilision (can be added)

HARDWARE:

o Computer: CDC
o Minimum storage required: 90K
o Line printer
o Tape drive
o CALCOMP off-line plotter

462

Ib



SOFTWARE:

n Programming Language: FORTRAN 1V
o Documentation: To be releasea in an AMSAA Interim Note

TIME REUIREMENTS:

o 5-10 minutes run time per 10 replications
o 2 man-months to change terrain
o 4 man-months to change tactical situation/weapon systems
o .5 man-months to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Not yet established

USER: MSAA, GWD

POINT OF CONTACT: Jonathan M. Weaver, LTC (USA, RET)
AMSAA (JRXSY - GI)
Aberdeen Proving Ground, MD 2-005
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TITLE: M- 4 (Model 14)

PROPONENT. Headquarters, Military Air Co'rmano/XPSt

jEVELUPER: HQ MAC-XPSR

PURPOSE; The M-i4 is a computerzed, analytica jioc' trat 6,ows tne
identification and resolution of stratecic aircrdlt choaepoinzs at tne
airDase level during wartime surge situations.

GENERAL DESCR'PTiON: The M-14 is a one-siae,, stochastic iK~de! designed
for indivioual aircraft movements of four types that service worlawide
cdryo requirements of four types frc,,u multiple scenarios by uctlizing
a 422 airbase networK over which alrcraft are routec to use ia e
resources and to avoid facility and personnel saturation.

INPUT:

o Station data, e.g., location, resources, c-imatology, type
o Aircraft operating envelopes

Movement requirements
- Policies

OUTPUT: All outputs are raw data--mission itineraries, -equirement
histories, GASP statistics, queuing files--ano other simulaior,
information against which retrievai utiit es arc 5eveioped anr run
for analysis purposes. Off-line analysis depends upon the study
intent.

MODEL LIMITATIONS:

o Heuristic routing
o Unscheduled maintenance a function of maintenance actions/

flying hours

HARDWARE:

o Type of Computer: CRAY IS
o Minimum Storage Required: 600K 64 bit words
o Peripheral Equipment: CDC 640 for input/output interface to

the CRAY

SOFTWARE:

o Proramming Language: FORTRAN
o Documentation: HQ MAC/XPSR Background Paper, "The M-14

Simulation Model," dated 1 Oct 81
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TIME REQUIREMENTS:

o To Acquire Data Base: 2 man-weeks
o To structure Data in Model Input Format: 2 man-weeks
o To Analyze Output: I man-week
o CPU Time per Cycle: 20 seconds/simulated day

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Once a month

USERS: OSD/PA&E/HQ MAC

POINT UF CUNTACT: Mr. Kowalsky
HQ MAC/XPSR
Scott Air Force Base, IL 62225
Telephone: AUTOVON: 638-5560

MISCELLANEOUS: To be made interactive for crisis management training.

KEYWORU LISTING: Conputerized, Stochastic, Logistics, Event Store,
GASP, Strategic Mobility
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TITLE: M-51 Software System/Route Analysis Processing System (RAPS)

PROPONENT: AFEWC

DEVELOPER: AFEWC

PURPOSE: To analyze proposed flight routes for threat radar visibility along a
specifiej flight route.

GENERAL DESCRIPTIC: This system uses DIA electronic-order-of-battle (EOB) information
and terrain informntion suppiied by the Deiense Y-a-.ing Agency (DMA). The system ana-
lyzes the route point-by-point for earth terrain masking of tre flignt path points.

INPUT:

DIA tape

Terrain tape

Fight-path points in space

Limits of terrain to be considered (1.-titde/!ongitudej

Types of radars and maximum ranges

OUTPUT:

History matrix which defines visibility of each radar versus each
flight-path point

MODEL LIMITATIONS:

No ECM effects considered

Accuracy of terrain limited to I minute of latitude/longitude,
due to limited core storage of computer

HARDWARE:

Computer: UNIVAC 494

Operating System: OMEGA

Minlmum Storage Required: 32,000 core; one million words on disk file

Peripheral Equipment: disk, tape drive, card reader, printer

SOFTWARE:

Programming Languages: FORTRAN and COBOL

Documentation: M-51 documentation, HQ ESC/ADY; limited to flow
diagrams, format layouts, and program listings

TIME REQUIREMENTS: One hour of computer time per 100 radials. A radial is defined as
tne par match-up between flight path point and EOB site.
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SECURITY C-kSSIFICATION: SECRET NOFORN, output has limited distributioi

FREQUENCY 'F USE: Projected use Is six to eight times annually.

USERS: HQ ESC and AFEWC

POINT OF COITACT: AFEWC/SAA
Mr. Dave Crawford
San Antonio, TX 78243
Telephone: 512/925-2938/AUTOVON: 945-2938

COMMENTS: Capability exists of adding manually-extracted terrain data to the files to
MT---gaps in the digitized-terrain information from DMA.
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_T! N .)- NaVal Air iDefense Siaiulation

Pr JPONLNT: Chief of Naval Operations (OP-ot4,

.JE V(2b ; Ex: TR~I, Project waterwnieel

N~~: NADS isc a la r~e sc a Ie s ~: OT :rne ae t2seos e carrier
atT r ou p u n aer a t ta ck :)y ar~r n J 1 s s s es a:d.ncneci trw snips,

s r', ines a r- a rcr a 7t. NADS troatas ' In arzorne asset s of t.ne
attLQC~iflc forcc arQ r AAw asse-z. .-T one aecr ri% force ',n
consideraole detail.

U6LN'Er<AL bSr1~h Tne Naval1 A-- Defense -,oato s -carrier
ooztic ,ro~i ati-,,ir warfare -ace,. :\AD treat's all ae-fense-ir--ae~zn
elements as concorrent operations wricn are interdependent. nere are
i--jltiple concurrent- engagenets wn41cr, are all, oiferent, eac;n is
Simuatiled ard none are iniaeoencent. batz.e Qarnage is assa sseCc ~ring
the Datle and ootn si des are sub~ect to attr;:.'-c. anG *AA, Capacilty
ce~races. 6otn nuclear anc conventional weapc.,s are i o e~c

r; a zLnr i catLa t 1adt Lie f ine u~t 1; 1 e c.
prescr. _ea events. Technical cata consists of gnys,,ca aia ec om
ance cr-racteristics of various types of narcware.

0Cu T P 0T: Computer printout givinS statistIcal, resut:Is summa'Iry Of
surviva-nility, battle daminage, and utilization of assets.

MOJLL LIM,TATIONS:

o Maximium 50 VF
o Maximum 35 total ships & VAW
o k<ed units - 200 maximum
okec A/C - 60 maximum up to 20 types

o Reci ;.issiltes - 10 types maximum time - 9 flours gaime time-i

u Computer: IBM - 3bO, 37u, 3033
o 1 Megabyte

SuFTWAkEL FORTRAN for geometry, tiine system 6?SS for event sequence
logic performance and tactical logic

-TME REQUIREMENTS:

o i-2' man-weeks to acquire data base
o 2 inan-days to structure data in model input format
o 1-2 man-weeks to analyze output
.U 30 secondis to 4 minutes CPU time per cycle

-SLCURITY CLASSIFICATION: UNCLASSIFIELD
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FREQUENCY OF USE: 12 times/year estimated

USERS: OP-654, DNA

POINT OF CONTACT: Chief of Naval Operations (OP-654D)
Telephone: 697-7300

MISCELLANEOUS: To be used vith the Naval Nuclear Warfare Simulation.
Planned enhancements include external surveillance, long rang interceptor
surface-to-air missile, and nuclear air-to-air missile.

KEYWORD LISTING: Naval, air defense simulation, carrier, battle,
group, damage-assessment, nuclear-effects, computerized, conventional



jiL W- 'u . AUL !cuir wycrfdre Si~iiui dtlofl

Pk6?jNLNT: ? ~-uD4

DLVPEk. Ap!-eo Phys ics LabooraLory/uoni- uiodki ns Jni vers Ity

Du-, S L- : The >,av-- i uclear warfd.-a S-.,iul.Aa'oi -,S a co~iPuter-ass-,stec,
dndlytiCd-I , liiilteol War ,ioae, w-;-,n 6rea:v ecisions. It'i

nizeried to imoce Lne interaction Lnc eu t of uS/%AT6 ; LVaI
Forces ve,'suis Sjvet Forces cn a tneater-wliue oasis, -in all naval
warfare areas, for an extencect z-iie auraz4.on caoipaign). The Naval
Nuclear Warfare Sim-ulation focuz-es or, zne out-oiie of -cnea.er-w.G
nova' conflict ana tneater ;ca wedpofl req~uiremnt s anc Gapioyment.
it diso dauresses tne contir-iutlor of naval assets to conflict
outcome .

. ' AL JLC.i'.J: in Navai \.I~c ear 41seS ~ a
two-sulo, ;,ixec mocel wn-icn U-d~ ,cn o'. ano Uc. ---a
c-A, corsiciuor VP, 5 SNs/SS Ns, Su..-.. 3,. tne B'iur 5' - Cfl 3r
the Xec sice. The NavaI \LC~ear AL-,. e S-1-mZ. ;l -S evr s.
model for wnicn tne garne to re me rd-io -s :z-s zasec
on multiple, Geterministic, soluti on tecnniques.

INPUT:

o Scenario
o unit Posts/Missions
o Unit Capabilities
o Environmental Data Base
o *Weapons Da
o Automated r.OE

OUTPUT:

o Raw Game Data (user specified Lvent data)
o Post Processor (user sdeciflea event data)

.MUJEL LIMITATIONS: Currently lininteo -.o ASv. operations

o Cowputer: 18M 3033
u Uperatiny System: TSU
o Mi nimiumi Storage Requi red: Vi rtual Memiory
o Peripheral Equipment: OEC 4 or 2 disc, 3 Meya tek raphics

terminals, 3 DEC VT 1O0 video terminals, PUP 11/34 or PUP
11/60, 1 line printer

S6FTWARE:

o Prograniming Language: PLI , FORTRAN

471



o Documentation:
- Operations Manual
- User's Guide
- ?rogrammer's Manuual

- System Description Manual
o Model in development

TIME REQUIREMENTS:

o 6 months required to acquire base data
o 6 months required to structure data in model input format
o CPU time per model cycle is not yet known
o I month of learning time for players
o 1 month to analyze and evaluate results

SECURITY CLASSIFICATION: SECRET

USERS: OP-654

POINT OF CONTACT: Chief of Naval Operations (OP-654D)
Telephone: 697-7300

MISCELLANEOUS:

o This model will be linked to the Naval Air Defense (NADS)
Model developed by TRW

o This model supersedes ASGRAM and WASGRAM
o This model will be improved annually as new sjstems are added

to naval forces

KEYWORD LISTING: Analytical, Limited War, Air, Sea, Computer-
Tss T-ted-(with interactive decisions), Two-sided (with umpire),
Mixed, Event Store
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TL Ne Corps Mo'el (NCM)

PROPONENTS: LAI ano LA2 Divisiors, DOAE, West 5yfieet, Surrey, Englano

DEVELOPERS: As above

PURPOSE: The model is oesigned for tre aggregation of resIts from lower
level models (e.g., at Battlegroup Ieve ) so as to --Dduce a q.artltative
description of the battle at Corps or Oivisionai level. Tne most recent
version of the model places particular empnasis on the w.y artiliLry and
air can contriDute to the Dattle az this level. The model has oeem applied
to cost effectiveness stud'es, among others.

GENERAL DESCRIPT.ON: The model ;s an event based simjation in whicn the
representaton ol airect fire enegagements is ceterministic, wnile some
aspects of indirect fire and air operations are stochastic. Input data
on the contact battle is usually derived from the L3AE Bettlegroup Module
(BGM, q.v.), while data on the effect of artillery and air support in depth
is derived from various models which assess the affect of specific weapon
systems against particular target complexes. :npu- Gala Or aircraft
attrition also requires the support of models representing air defence
weapon sites. The smallest independent units representec are 67,e
Eattlegroups, Red Regiments, artillery batteries, air defence sites and
groups of aircraft in close formation. Terrain is represented in terms of
Red routes of advance, and the places along these where Blue could fight

defensive battles of various kinds (these are derived from a map study).
Rules for Blue maneuver also assume that the progress of the battle along
routes can be divided into pre-defined phases and that a single set of rules
will define Blue behavior in each phase.

INPUT:

* Mutual attrition data for Blue Battlegroup and Red Regiments
e Data on artillery, air and air defence effectiveness
a Movement rates

e Land ORBAT
a Aircraft available for support of land operations
* Red attack plan
9 Blue defence plan

OUTPUT:

* Battle time histories, including attrition and movement on both
sides

MODEL LIMITATIONS:

* Absence of command and control
* Limited ability to vary allocation of Red and Blue forces between

routes according to progress of battle
@ No facility to represent Blue counter-attack
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HARDWARE:

# Nil

S OFTIWAR E

* Model written in FORTRAN and occupies 650 kilobytes on ICL 2970.
Detailed documentation exists at DOAE.

STAFF:

e No permanent staff, but intensive use of the model would require
one or two scientists full time and at least one military officer
part time.

TIME REQUIREMENTS:

9 Preparation: Setting up a data base for the model from
nothing takes about one man week, assuming
availability of data from low level models.

* Simulation: Sixteen replications of eight days of battle
takes about eight hours of computer mill time.

* Analysis: Once a data base is set up, one man can prepare
the data for, and analyze the results of,
about five battles a week.

SECURITY CLASSIFICATION: Methodology: This description unclassified;
more detailed descriptions, UK RESTRICTED.

Database: Usually UK SECRET

FREQUENCY OF USE: Continuous

USERS: LAI and LA2 Divisions, DOAE, Parvis Road, West Byfleet, Surrey KT14
6LT, England. Byfleet (093 23) 41199

MISCELLANEOUS:

* The model is continuously amended and revised to meet the needs of
particular studies.

# A deterministic version of the model exists which has less detailed
representation of air and artillery; this is generally referred to
as the Old Corps Model.
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T.TLE: NEMi ii - Nuclear Exchange Model, Mod iii

PROPONENT: Chief of Naval Operations (OP-654)

DEVELOPER: Naval Regional Data Automation Center

PURPOSE: NLEM6 Aii is a computeri-ed, anatytical mooal desibneo for
use in evaluating the SIOP wnen gamea duanst the RISOP. The noGe'l
addresses the proolem of simulating tne interaction of strazegic
nuclear offensive forces contained in the S-,? and the opposing
defensive forces.

GENERAL DFSCRiPTIDN: NEMO iii is a aecaiiea two-sided event sto-e
simulation model. It plays individ .ai missiles, RVs, oocoers, AS~s,
ano decrys as programmed in the SIOP and RISOP. The mode , nas )oh
stochastic and deterministic enenzs. Both sides are playeu a ainst
their respective defense concurrent-y. Mooel can simulate -re
performance of one weapon or several :nosanG. 7e two-sided ;a;,ia can
be command )nterrupteo to p'ovide interiediate attacK exec,t OF,
results.

INPUT:

o RISOP and SlOP
o SAM and ABM sites: Location and vulnerobility
o Aircraft intercepzor oases: Location anu vulnerability
o Offensive and defensive system performance parameters

OUTPUT:

o AGL tapes for successful weapons
o Computer listings summarizing results in terms of number of

vehicles, weapons, yield of weapons, etc.
o Detailed information on the performance of each weapon and

vehicle

MOOL LIMITATIONS:

o The aoel does not allocate weapons to targets
o t<unning time is extensive which limits the number of possible

runs
o Building and mainLaining the data base is a major effort

HARDWARE:

o Coimputer: UNIVAC 1108
o Operatiry, Systc ;: LXLC - C
u Mnimuwi Storage Requir:.: 64K
o Peripheral Equipment: Drum, Tape, Disc, Printer, Card punch/

reader
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SOFTWARE:

o Programwinti Languages: COBOL, FORTRAN
o Uocuniwritation:

- NEMO III Users Manual (Volumes I and IT), NEMO III Manned
laterceptors Tech Note, TN-Ut of Jan 1976

- NEMO III Surface-to-Air Missiles (SAM) Tech Note, TN-02 of
Jan 1976

- NEMO III Anti-Ballistic Missiles (ABM) Tech Note, TN-03 of
Oct 1976

TIME REQUIREMENTS:

o 2 months to acquire base data
o 2 man-months to structure data in model input format
o 6 hours CPU time per model cycle for simulation only; 8 hours

for input, 2 hours for output
o ) months to analyze and evaluate results from a gaming cycle

SECURITY CLASSIFICATION: CONFIDENTIAL

FREQUENCY OF USE: 50-60 cycles per year

USERS: Chief of Naval Operations (OP-654); Studies, Analysis,
and Gaming Agency, OJCS

POINT OF CONTACT: Chief of Naval Operations (OP-654C)
NARDAC (Code 44)
Washington Navy Yard
Washington, DC 20374
Telephone: 697-5743

MISCELLANEOUS:

o The Quick Model generates the RISOP battle plan for input to
NEMO 111. The SlOP Is provided by JSTPS.

o AGZ output used as input to SIDAC Model operated by CCTC
o Supersedes NEMO IT
o Model operation, support and maintenance requires the full

time effort of about 15 skilled personnel.
o Multiple Engagement Module (MEM) assesses attrition to tthe

ICBM/SLBM [ortion of the SlOP visible to Soviet ballistic
missile defenses and/or directed against defended targets
within the Soviet Union.

KEYWORD LISTING: Computerized; Analytic; Two-Sided; Dynamic;
Strategic; Nuclear; Missiles; Bombers
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TITLE: NEWAIR

PROPONENT: SHAPE Technical Centre

DEVLLOPER: SHAPE Technical Centre

PURPQSE: NEWAIR is a theater-level air battle si;ui.;ation mooel wnich
aodr-sses the outcome of a conflic; between air forces employing
conventional weapons. The ;,odel 4s designed for t,,e evaluation of
relative air force capabilities in central Europe. The model can
De used for interactive wurgaing, with the players communicating
with the program through remote terminals. A completed campaign,
conducted interactively, may subsequently be run as a atch job to
perform sensitivity excursions.

GENERAL DESCRIPTION: NEWAIR is a deterministic, tine-step model.
It will compute the attrition to attacking and defenclng aircraft
and the damage inflicted on runways, shelters, aircraft on -ne
ground, and terminal defense weapons. The model wil also 2o1p;te
the number of sorties deliverin(, orananice to clase air support ano
interdiction Ldrgets. The computations are perforined separately
for each target attacked, reflecting the weapons and aircraft
actually taking part in each engagement.

INPUT: The following are the main inputs to the model:

o Aircraft performance data for each lircraft type to
be played

o Airbase data
o Target data (close air support and interdiction targets)
o CAP pattern data
o Attrition data

OUTPUT:

o The program displays an attrit~on suriidry at the terminals
at the end of each time period simulated

o More detailed output is printed on the 'ine printer.
This includes ar, airbase report, a CAP-pattern report,
and a coLnter air report

MODEt LIMITATIONS:

o The number of aircraft types and airbases that can be handled
are limitea by the core storage available

o 40 aircraft types and 150 airbases can be handled with
120 K words
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HARDWARE:

o Computer: CDC 140lO
o Operating System: SCOPE 3.4, INTERCOM
o Storage Requirement: 100 K words
o ieripheral Equipment: Line printer, at least one terminal

SOFTWARE:

o Progra,=inq Language: SIMULA-67
o Documentation: No documentation available

TIME REQUIREMENTS:

o The acquisition of a data base can be fairly time consuming.
The coding of the input data in the format required by the
model should not take more than 1-2 weeks

o CPU time requirement is data dependent, typically 100-200
seconds per cycle (8 hours)

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Not in regular use

USFR: SHAPE Technical Centre, with military participation

POINT OF CONTACT: SHAPE Technical Centre
P. 0. Box 174
The Hague
Netherlands
APO New York 09159

KEYWORD LISTING: Deterministic, Theater Level, Time Step, Air Forces
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TITLE: NUBAM-Nuclear Weapons Battlefield Analysis Model

PROPONENT: Office of the Director for erogram Analysis ano valuation
(OD(PA&E))

DEVELO zR: Science Applications, inC 1 ?uST,

PURPOSE: it is an analytical toolfor s"tylng the effects 3f nuclear
weapons on rifferent combinations of m;htary units.

GENERAL DESCRiPTiON: NU8bA is a ccxIauzerzeG mode, tnat measures the
effectiveness ot different relative tactical nuclear .weapons wnere
tne measurable damage mechanism is the neutron and gam'a radiation to
personnel. it is a single weapon type sequential al'ocatiun moae1 tnat
requires target array data provided by the US Army aoncepts Analysis
Agency.

INPUT:

o Descriptors for a single weapon
o Specific MOE's & DGZ's
o Divisional deployment arrays

OUTPUT: Number of casualties and units to break criteria.

MODEL LIMITATIONS: Does nct calculate damage to equipment, blast and
therral radiation.

HARDWARE: MULTICS

SOFTWARE:

o Programming language-ANSI FORTRAN (MULTICS)
o User documenzatlon is available

TIME REQUIREMENTS: 2 minutes (with randL motion calculations up to
i0 inutes).

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Several hundred times a year.

USERS: OD PA&E)

POINT OF CONIACT: OO(PA&L)
Strategic Programs
The Pentagon, w.shington, DC 20301
Telephone: (202) 695-5587

KEYWORD LISTING: Computerized, analytical model, nutlear weapons,
tactical, theater, allocation
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TITLE: NUCLEAR STRIKE SIMULATIC'

PROPuNENT: Directorate of Land Operational Research (DLOR), Operational
Research and Analysis Establishment (ORAE), Ottawa, Ontario, Canada.

DEVELOPER: As above.

PURPOSE: This simulation was designed to assess the personnel casualties
resulting from a nuclear strke modelled in research war games.

GENERAL DESCRTTION: This simulation permits the choice of one of eleven
nuclear yields, ranging from .1 KT to 1 MT (1000 KI). The choice of a
weapon yield and a location results in a list of units affected and the
information needed to process each unit. Once this date is collected and
entered into the program, each unit is assessed to determine the number
of personnel casualties resulting from the blast and radiation. The
procedure is very similar to that of the Chemical Strike Simulation

The program operates interactively; which means that tLe operato" is
constantly aware of vhich unit 's being processed. This allows for a check
in the synchronization of data being entered into the prugram.

The final result is the total numbe- -f personnel casualties suffered
by the unit. It is also shown how this number is distributed over five
various postures. This demonstrates the major vulnerability of a unit as
well as aiding in the determination of equipment losses.

INPUT:

Weapon performance data is enclosed within the program. Inputs
of a general nature include the weapon yield and the location of
the strike. The unit relate inputs consist of the unit type,
situation and dress.

OUTPUT:

e The output includes for each unit involved, the unit serial number,
name, location, distribution o, casualties in five postures and
the total number of casualties suffered as a result of the nuclear
strike.

MODEL LIMITATIONS: As in the case of the Chemical Strike Simulation a good
deal of time is spent collecting data for input. Also the lost of equip-
ment due to th- blast is not calculated. It is hoped that both uf these
problems will be corrected in the near future.

HARDWARE: PDP 11/34 computer.

SOFTWARE: Programmed in FORTRAN.
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STAFF:

* A computer operator is required to run the program and input data.
The War Game Controllers and Artillery Assessor provide the input
data.

TIME REQUIREMENTS:

a Preparation: Data collection and input can take from
several minutes to a half hour depending
on the size of the strike.

* Play: Running time is approximately thirty seconds.
* Analysis: Included n researcl war game analysis.

SECURITY CLASSIFICATION: NATO Confidential.

FREQUENCY OF USE: Seldom used, in fact the simulation has not been called
for in war game play to date (Feb 82).

USERS: DLOR War Games Section.
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N~tM-Nucltear Mou2 ~cQ

"-Pci>NL-NT: Jeiers,- ,1 cledr Aijency (DNA)

_LV L~PfLr%; tari ,rd Rosearch lnst 'uiwL

PNuCROX. v.:as cues; reo fur da;iCUCci esec tcc
dZ (I r(; irG. r iino ut fro~i- mc 12a r ct ouc,, ovEr uT~ vv-. j oc r.

COrTI 111 !-, was oesisnuo so tnat -tre user cou'c c'nc,ca- a
ri~ner of assuoiipt,.ors concerning tne nita. C~lOrfS z r~e
pnysicali rainout rmechan-cs.

-ENLRAL D-1iCkIPT:uN: INUCROM .s a s-r-.e, our-st rainu L Jocel n.t
provicus radiation exposure rate anc exposure dose pattercs for
wide range of input conoit! . -ns.

N PUT :

o Weaipon yielr
o Fission fract-ion
o height of burst
o Wind direction ano speed at various adltizuces
o Precipitation c' o,.. geometry, locazion, type, aro Girat-cri
o Activity distribution in debris ClouG,
o Scavenging rates

OUTPUT:

o Rainout arrival times
o Exposure dose rate pattern
o Exposure dose pattern

MODEL L IMTTATIONS:

o Single burst model
o Airbursts only

nARDWARE:

o Computer: CDC 6400
o Operating System: Batch
o Storage Required: 40K
o Peripheral Equipment: None

SUFTWAPE:

o Pru-raaiinq Language: FORTRAN IV
o Locumentation: "NUCkOM: A Model of Rainout From Nuclear

Clouds," DNA 3389F, Auqust 1974
o Documentation Availability: Limited to US Government

Agencies, DDC No. 921975L
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TIME REQUIREMENTS:

o Prepare Inputs: Nominal
o CPU Time per Cycle: 4 to 10 seconds
o Data Output Analysis: Iniediate

SECURITY CLASSIFICATION: UNCLASSIFIED

FRL (ULNCY L)F USI: Very limited, i.e., only when rainout effects are

being studied.

PRINCIPAL USERS: Stanford Research Institute

POINT OF CONTACT: Mr. Sanford Baum
Engineering Systems Division

Stanford Research Institute
333 Ravenswood Avenue
Menlo Park, California 94025
Telephone: 415/326-6200

KEYWORD LISTING: Rainout, Washout, Tactical Nuclear Weapon Effects,
Damage Assessment
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LL : NJOACL - N\~c edir ueAusy. GO

?Krwt'uN -NT: L)CSOPS, i Ar.;,iy

Z. VL-,L HK: arry -J- a,,nc .aocratc,,-

P --9 u S u: N,, AC ; 1s a co.:yi ; t erz ., ul c -S LS' . .
iaouel ,seG as an araiysil tc LSri :o,-reoater
nuclear forces in various aattef:& ucr. -~ovoes a
sufficiently daec e rsna~ of r c ear weapons effects - total-
oiose, thermal, olast, neutrOr. fiUe , , UUSe rae, L;JP to
deternine t-e actual vulnerability of 67efje J units arc to .,Cent4YI~
the wortn of equipment hardening or ,YoG-f-cazl,)ns ,n CoccL-ie r2c tactics
to imlprove tne survivability of tnese units. The out-put from, N6DACG, Ca'o
De isea as the nuclear kill Input in hiynrer level wargamies and sitiu'atiors,
such as TACWAR ana FOURCE.

"AL\-ERAL DECR.PTiuN: N6 ACC- is a uecerinis..c --~c-ear da;
assessment model , whlch makes use ofr ' rooao-i .i-y uj. surv, -i
for trie various nuc Lar weapons effects. ne o corlsiders Jne
land forces of either tne 5Blue or Red sice, onez s -c~ a- u -Li-
model was Prl~iarilv uesljned Lo o~e exercised tor a vin5c
scenario, out ca.i )e extended to in-clde corps eeT~rc 'ee.
of aggreyration is down to platoons and Datterles, witr; a os-
manipulation range to sluais. Treatm-.ent of s'iL-e :roceecs
by a series of snapshots ofl toe ba'tlefiel3, tne tIre aezwetn
wtilcn is determined oy tpe user. Primary techni ques for Geterir~r.

tne equipment survival probabilities are oy means of comuiative log
normal functions of the environments.

INjT:

o Location, -,ize and ori;entation of units
JLquipiaent/personnei lists for ea .i unit

o weapon laydown
j V/ulnerability parameters for equipment items, fur eao n nuclear

envi ronnien-.

uJTPJT:

o Comnputer printout of expected surviving ecquip~iint/p, rs.;nel for
each unit as a resultant of each successive nuclear dctonation

o Doim-inant nuclear weapons effects at each unit location

MODL LiTATIAS.

o Battlefield is static, no imovement or reconstitution of units is
possible

o arget location error is not included
H -eight of oorst )f nuc. ar rounds is r ixed -bN 1/3

u Algorithm tor calculating EMP is not accurate within the source
regi on

(oork is proceeding to eliminate mo11st Of tnese limfitations).
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HARDWARL:

o Computer: IBM 370/168
o Operating System: OS/VS2
o Minimum Storage Required: 20K
o Peripheral equipment: Printer; card reader or TSO terminal

501 FWARL :

o Programming Language: FORTRAN
o Documentation:

"NUDACC Programmer's Guide - Version 1I", HDL-SR-81-3,
June 1981
"NUDACC - A Nuclear Damage Assessmnt Computer Code,"
HDL-PR-78-3, November 1978

FIML REQUIREMENTS:

u Lxtensive analysis may be required to calculate the equipment
vulnerability parameters

o I week to structure data in model input format
o I to 2 hours to analyze output
o 2 weeks player learning time
o 10 minutes running time per cycle, incljding 30 seconds

CPU time

SECUR1IY CLASSIFICATION: UNCLASSIFIED

POINT OF CONTACI: Harry Diamond Laboratories
ATTN: DELHD-NW-RA (J. Michalowicz)
Adelphi, MD 20783
301-394-3100

FRLQUENCY OF USL: 3 tidies per month

OSLRS: TRASANA, BRL, USANCA

,ISCLLLANLOUS: NUDACC is linked with the Residual Combat
cajpability (CC) model at BRL t) tra slite equipment/personnel
loss into unit combat capability degradation.

d,.LYWORD LISTING: Damage assessmelnt; tactiCdl nuclear; computerized;
1 dj forces; nuclear weapons effects; equipment survivaLility;
Irubabilistic survivability functions; equipment hardening; division-level;

ltun- i'e units; time snapshots; deterministic.
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___ NUFAMi I - .cear -e S nr .;~ Ase Oz ~ceI

~CPJ~NT: S Ar-jy Conce,-,ts Arualysi s Agency

LVJPLN: US A-my Concepts Ana~ysis Agency

?,jRP 'SF: NUFAM, is acrji-nter~ zec: Z6tc mccsi~.t
sm at nuclear excnange 6,, 6

Stc-.C :ar.',et array, the mot.el prr.s par r eecec -,n a
iu~~~~eo,~~ Iaeerc Ioscr c'v ;a c a camna-e cor-strants,

sm.,-ldates trie n~c',ear excnanme, Ln ne eer .. nc ari ce_,yea
,.asuaities anu maer a .age cc a ta-_rget a ana cc a zivi4an
population data Dase res~it- IC, 7'F,-, "ce z,,-mea sequence nucicar striKes.

GEN:A K~PiN NUFAM -is d zwo-si)cec, mxea mace. -;nvo'v~ng
T7d rces on'y. It is primarily dcsigned to cons icer gr3c,..ngs
rangir.j -.n size frOM a D)atery 6rDc~r to a c.arps s-.ze ,rce.
The -esol,ion, s~zt, rnmwever, raiy De fan-pulatad ',o cons',de. anits
drnyvwuce Detween a Aat-oor- aflQ f g~, ~ atn ce s-, Ze Eay
6 c uste t auo c onrs ior a iv Is Io n oc a tnacce. S2 ate t, t a
created 3r an event-store )asis, .sifl r. 3 S P C
nuclea~- > xcharge 4s sii'uacea througn an, drp .ces5, cct On
i ,.utcr cnzen> tarne sei acti-;on. of nc'ea: S a cre' a, . C::
of f iri ng assets aga-U tst the,-. t argets whi e m,nlz, rng ci v-,11ar
damage.

INPU T:

o Required input d.-ta defines the commiunder's firinr, gui carce,
fire planning priorities, weapon characteristics, assessm-,ent
parameters, pre-planned targeting information, civilian
collateral damage criteria, and target unit type characteristic-.

o Separate Inputs rinclude:
- Potential Targets List as generated from target acquisition

model
- Battlefield Unit status fi e

OUTPUT:

o Timed saquenced list of all events, flee-fire
o Assessment re ,ults
o m-d >,f Period stts of all units
o) Cvilian population at ris,
o Histograms and CALCOMP plots (optiondl)

MODEL L:MiTATIONS: No cumulative radiation from .,itip'ie burst, or
u-stribution of delayed casualties in time.
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HARDWARE:

o Computer: UNIVAC 1100 series
o Operating System: UNIVAC 1100 Operating System
o Minimum Storage Required- 72K words
o Peripheral Equipment: One tape drive, FASTRAND Format mass

storage

SOFTWARE:

o Programming Language: FORTRAN, ASSEMBLER, and GASP IV

TIME REQUIREMENTS:

o I month to acquire base data
o 2 man-days to structure data in model input format
o 8U minutes CPU time for 5000 targets and 500 fires on UNIVAC

11J8
o 4 diys or less to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCf OF USE: Support for I study per year

USERS: US Army Concepts Analysis Agency

POINT OF CONTACT: Chief, Nuclear and Chemical Aanlaysis Group
US Army Concepts Analysis Agency (CSrA-RQN)
8190 Woodmont Avenue
BeLhesda, MD 20814
Telephone: (202) 295-1669

MISCELLANEOUS:

o NUFAM shares a common data base with Target Acquisition
Routine (TAR)

o NUFAM has been upgraded to allow GDZ offset for collateral
damage constraints and to aggregate collocated targets

o Fireplanning by the model uses target oriented methodology.
Manjal firepiar-ning using the preclusion oriented imethodology
can be simulated by providing a list of DGZ locations as input
to NUFAM

o A revised model, NUFAM I1, written in SIMSCRIPT 11.5 and
incorporaLing target aLquisltion and other processes not now
a part of NUFAM I, is currently in t.e tesing phase and
expected to be operational in early 1982

K[YWORD LISTING: Andlytic Model; Computerized; Limited War; Nuclear
Exciige, Two-Sided; Land Forces
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*Nov. - ~ ear wed,,Or ely oj;-ie.Yt coce for s n,, u&~

..10Ve L , i,, I~ut Io Onu O ( UC 1 u r6 atacK Of atotiIIe gr~unoc for 'e,.

ilPON'NT: Lawrence .V veritore NatiII1 La .aora tory

.?LVELOPiiR: Lawrence Livermore National Laturatory

PLN PCSE : %U,,-P is a -omputer coce 7,,r (i) s,;mnaatn9 the movei-e,-
of ,icoile ground forces from garr-mcn -,o engagement n tne central
Ddttle, (2) simiulating the acqui sitiz-on of these forces, anc. (3)
issessing the -,ilitary anc; civi'i'an casuati-ces and dam-,age resulting
trofi the ,ro~ ' t effects of user- evel ojea nucl ear StrllKeS. ItLi
used for analyzing toe uti .;-ty of fuc ,ear weapon syste.- sIn sipport
of the central battle and for interdicting uncomlIttec forces.

______~u~~;. \ vE Atis a one s-,cec,, ,-xed cot-er
sTuocnts' c coam, wn ch ,ssosses :-$ el'fcts of nuclear air

r nm r c iv-, a n -,; . - :s at t-2c y
~u :r r~~' ii dton S' evu 7. c JV

ur'C d uO tr(et dccv si uC, c j c

rcu re ev',n: cte-,eo. Xufl n sct Yc 3 ' 0?CL L

r~,e ucu~;:r;,ano n, clear e-nployrient are

o R~oad and/or railroad networK.
u Grouria forces (tyce, contents, march route,., essembly area

oc~tions, march and assembly area configurations, etc.)
o Acquisition probabilities and P--.
o Civilian data base.
o Nuclear strike (aimpoints, yields, types, time of: empioyiient,

CEPS)

OuTPUT:

o Ac~uired targets
o Detailed list'ngs of casualties and aai.a-e
u au.au;ury listings at batt alion, regliment ano 0ivision level

NW,6 L LIMITATIONS.

o One sided
o 40 divisions
o No consideration of delay caused by obstacles

A Nv GAN R

o .oputer: CDC 7600
' bperating System: Lawrence Livermore National Laboratory
o Minimum storage required: lOOK words
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SUFTWAkE:

o Programing Language: FORTRAN
o Documentation: None

TIML REQUIREMENT:

o To acquire data bases; variable; most data bases exist.
o To structure data for input: I day
o To plan nuclear strike: I hour
o To analyze output: variable; depends on scope of study
o CPU time: few minutes

SECURITY CLASIFICATION: Unclassified

FREQUENCY OF USE: 100 times/year

USLRS: Lawrence Livermore National Laboratory

POINT OF CONTACT: Robert Gard, L-7
Lawrence Livermore National Laboratory
P. 0. Box 808
Livermore, CA 94550
(415) 422-6575

KLYWORUS: Nuclear, Ground Forces, Target-Acquisition, Damage-
-ssessment, Collateral-Damage, Land
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TITLE: uASIS - Operation Analysis Strategic InterdctiOh Simulator

PROPONENT: U.S. Ariiy ballistic Missile De nise Grgani zat',ur

DEVELOPER: Science Appl ications, Inc. , HUrLtSvlIie, Al~aa

PJRPOS;: 6A ,S is d eneral dur~osc co!'yctI~er ruuriii for sinauialni
tne erfects ot strategic nuclear ano non-nuclear engagjements. it cani
De usea to uetermifle 1ne effeCtIVenESS co 5MD system consztructs atalflst
offense scenar-los, optlfiizE oi:Yense or ae;-ense sisterns, or leternii .ne
the ouclear environnerits experienced aur'inS -rie engageet.

uLNL~kAL 3DESCRIITIOi: 0ASIS Is a s-in ,e -Iss, Z:-.c-steo.) atlon of
the operation 3t a MDsyster, -iclucin R's, -c;, ~ AM no
aircraft. Tnirteen n~clear ervironrerts (egnE-.zron, ~aux-ray,
blast, t.,-er;,ia1, Last, EMP) are ca'cL.,a-_tec and cotn-Pareu daa-'nst
istantaneous anoa cui-uldti ev.nea& e of eacri systelm components

(e.g~., RVs, AL3M ano grounG struczares}. .t r e..ie arc
exceeded, a vericie or compc-ient is reimovec from tne a±.o.
Nuclear effects that dlegra--e peror-i, nce sucin as racdar ~a
propagation thlroughl disturoed reuionls are cacIa.;atc is-iq r,:..r -;iuc tis
derived from the RANC programn. Spatial areab ur to eJproxiidtey 106
miles in a side can ue modalea inciuling up to 1000 diimpoirt2,
RVs, 1000 Interceotors, 30 radars, 30 interceptor farns, 10 R. tps
5 inte2rceptor types and 6 rdCar -ypes. Several Dazttle iana~eet liic
options are avail able for the RV intercept point select Ion crre
as we!7 as preferential defense capabilities. Logic is Included to
allow track data handover between radar sites in the event of ulaCKout
or racar damage. Many of the calculations made are de>±rninistic, Ou
where appropriate (e.g., CEP or time-on-target. variation) stocastic
analyses are made. The ratic of game time to real time can vary fro.,
I to 10 for a simple problem to approximat.ely 10 to I .:or the largest,
most complex simulation. The program itself is very modular ano
con~ains sufficient comments f-ir easy softwa~re imouification.

INPUT:

o Location and critical pdraiieters ' cr all gro-1 fcacil es
(, Vlulnerabilities 7f all vencies a,,,d ground facilities
o 'Complete description of radar capatiities
o Description of RVs, aimpoints, detonation times and

altitudes
o Interceptor perforiiance description
o Battle management logic ano defense description,
o Miscellaneous data

OUTPUT: Tha, output from OASIS consists of a summary of all events
happening during the c rrent time step (noriially 1 second) such
as radar acquisitions, itrtercept point selection, interceptor
launch, detonations, blackout occurrence, facility losses, and all
of the nuclear environmlents experienced by the components. P~t-
prosessors are available to condense the output to an abridged form.
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MOEL LIMITATIONS: There are few portions of OASIS that are maciiine
dependent, il has been used on most CDC, IBM, and UNIVAC computers.
The minimum storage requirements are very dependent on the size of
the problem.

HARDWARE:

o Computer: CDC 5600
o Operating System: SCOPE 3.4
o Minimum Storage Required: 300K Octal

SOFTWARE:

o Programming Language: FORTRAN IV
o Documentation:

The OASIS-1I Program, Vol 1, Part I: Program Descripton,
SAI-74-251-LJ, December 74

The OASIS-1I Program, Vol 1, Part i: Tracking/Filtering
and Defense Logic, SAI-74-251-LJ, December 74

The OASIS-1I Program, Vol I: User's Manual, SAI-74-251-LJ,
December 74

The OASIS-Il Program, VOL III: Subroutine Descriptions,
SAI-74-251-LF, December 74

The OASIS-II Program, Vol IV, Part I: Environmental
Models, SAI-74-251-LJ, December 74

The OASIS-II Program, Vol IV, Part I: Erosion/Ablation
System Analysis Drogram, SAI-74-251-LJ, December 74

The OASIS-II Program, Vol V: OASIS-I Listings,
SAI-74-251-LJ, December 74

The OASIS-I Program, Vol VI, Part I: OASIS-AIRCRAFT
Program Description, SAI-74-251-LJ, December 74

The OASIS-I Program, Vol VI, Part II: OASIS-AIRCRAFT
Listings, SAI:74-251-LJ, December 74

TIMF REQUIREMENTS:

o Acquire 6,id input data: 1-4 man-weeks
o Analyze output: I man-day
o Analyst learning time: 1-3 man-months
o CIU time per cycle: variable depending on problem

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 0-50 times per month

USERS: SA T , SAC, and JCS

POINT OF CONTACT: Henry T. Smith
Science Applications, Inc.
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MiSCLLA U6': Tne pro.~rdik is oihuuar tu fdciiitate iocificatIOIS. '4Ad y
addiltions adVe Deer iilde to Lhe urigiai royraiii to diL in ;i-odelinr.
prupused -. o.. systeias. The iiidular iaesijr. also al lows reinoval, of large
portions of unwanted logic to create , simalier, raster running programn.
1t is one of the few programas wnict, moto 's !IL.&ear lofted dusz, at,,
subsequent erosion Lo vehicles, flyiny, zr.run zt ( c Couas .

KEYWORD L TST NG: Computer, zec , Analyt,.c', , \--:,ar, DXag-e-dSS~ssnen,
Syste-i-effectiveness, Strategic, &L), Lngagernent, Simjlator, D)ust, and
Radar
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TWTLL: Uf'ToA - U-tiiol Sortie2 Allocation

PROP6NENT: institute Tor Defense Analyses

DEVELOPER: Institute fcr Defense A.m-alyses

P6R POS: JPTSA is a cooTuperi zec, e.er" -, r, ar ciy cQ .:ioce,.
It considers tneater-levei conver.ona - r ca,oa;'r.s. OPTSA is
primarily concerned with the oe 2rm-.ra ion of optimal strateges for
allocation both sides' coi,.bat ai, rfc, to ;,aIor cornat missions. It
models ar comibat anc evaluates the outcome of air comoat if each
side uses its opt-,mal strategy.

GENERAL JESCRIPTIOjN: CPTSA is a cwo-siaed, mixed model v'incr, ays
air forces. it can be use6 for ATAF trrcugh theater levels. GP-SA
is a -ii;e-step model whicn uses ai;,e treo-y Ls its oasis for sout~ o.

INPUT: Numoer of aircraft ano their effectiveness

uUTP iT:

aw game data
o Frequency of aiscribution
o Expected value o, probable outcome
o Very detailed tnrough campaign sumiary (7 output options are

available)

IMUDEL LIMITATIONS: The modeling of air comba., is simplified in order to
be able to find the optimal strategies.

HARDWARE:

o Computer: CDC 6400 or larger
o Minimum Storage Recuirea: 50,GOG (base 10)

SF TWARE:

o Programing Lar';uage: FORTRAN IV
o Documentation: 'Revised OPTSA Moael," IDA Paper P-iiIi,

lIstitute for Defense Analyses, Arlington, VA, Septemoer 1975
o User's and Programmer's manuals are complete
o See also "Two Optimal Sortie Allocation Model-,'' IDA Paper

P-992, Institute for Defense Analyses, Arlington, VA
December 1973
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TIME REQUIREMENTS:

o 1 man-month to structure data in model input format
o CPU time is 6 seconds/cycle for 2 strategy periods and

24 seconds/cycle for 3 strategy periods
o 1 month to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Used in two studies.

USERS: J. Bracken
Institute for Defense Analyses

POINT OF CONTACT: Jerome Bracken
Institute for Defense Analyses
400 Army Navy Drive
Arlington, VA 22202
(703) 558-1503

MISCELLANEOUS:

o Linked to theater-level models for air (only) or air/
ground combat, such as IDATAM, TAC WARRIUR, IDAGAMII,
and VECTO,, 11

o OPTSA can su, ply air allocation strategies to these models
o This model supersedes TAC CONTENDER

KEYWORD LISTING: Analytical, General War, Air, Computerized,
Two-sided, Mixed, Time Step
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L -- zca"I Countermeasurcs Lfrect,.veness Model
'uptical Zinger)

%r uTCu/A. , Counter,,edsures SubqrcuP
Tecrni~cal Monitor: Air Force Avior-cs Laooratory, AAwA-1

LJLVLJ)OPLI\. Quest Researc Cordora-:.or.
'M1cLean, Virginia 22.101

PuRP?'SE: OZ-L IS a coi~idterizeG i;lssion anu ysis mooel ,naL usrts detailed
fiqgnL pazn caa a digitized description of the aircraft and its
opt ica. countermeasures (3CM) cnardacterl st ics , and a full -1eroolynaini c
arid guic'ance mcoei of surface-to-a ir zinreats to evaluaze toe effective-
nes-. of a non-protecceG (anu various levels (f) OCM protected aircraft.

GENEkiAL DESCRIPTI;>A: G'Z is a two-siae6 )iooel involving nostile air
.eTense, wedpons icated tnro.gnouta::so. .o a a eigi

aircraft with aod-stable leve-is of 3CM. -.,,-s 6CM e-ifcts o.zCca,
aetection aria tracK'nq subroutines thiat res-i- ;reojct%>-2 ;r
ennancenaent of overul Jiii1 ssion su.rv vaoi' -,y alcid cc. vnr~ -n -,
achievemen. nietric i s usec to coimiyze c.La ; : r-.j a: z-c.a anz
support resources req,-ired for a cda.aair, e. ."jjn'z 6f a! ̂%ets
struck, and tne associated cost effectiveness or4 the propasc C
concepts.

I NPLT:

o F' - nt patr. p, rdie rs suchi as I oca--c on, veluci ty, iruraft
altitude, and altitude versus 1/3 se cond tiie steps 'Ior
flights up to I nour duration, visitility, solar i~rect-.r

o Tar-get description in terms of surface diescrreflec-
tivities, surface normial vectors, vulneraaie area:,, radar
cross section

o Tnredt descriptions -,r termis of location, optical jar.,ne-,ers,
missile or round guidance anG aerodyn amics, warhead spray
patterns, radar parameters, zofld7 I-ttrition rateus

j Cost description in terms of airframe logistics, repair,
deveiopment/proauct'ion of vjr-aus leve~s OT UaCM

o Masking data with respect ~o aiitizeu Lerrain

OUTPUT:

o Comiputer printout of survivabilic:y versus Pcsit-.on along
flight path due to multiple, interacti nj threat engage-
me nt.s

o jetailea data output optioru, that include ylimpse-Dy-
glic-ipse detection probabilities, irrierent and apparent
contrast, single engagement fly-out parameters and Pk,
mission achievement, and cost effectiveness data based
on muitiple missions and various MAI1 levels
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POINT OF CONTACT: Quest Research Corporation
McLean, Virginia 22101

MISCELLANEOUS: There are three versions of the OZ model thus far with
a fourth under development. The basic mo~lel incorporated two of the
TAC ZINGER SAM threat models, the second added AA engagement models,
the third incorporated nap-of-the-earth helicopters with full 3D
imagery, and the fourth will include the TAC ZINGER IR SAM models and
active OCM systems.

KEYWORD LISTING: Cofputerized, Analytical, Missile/AM engagements,
Optical detection and tracking, Optical countermeasures, Cost
effectiveness, Probability of survival, Mission achievement, Aircraft
descriptions, Reflectivity, OCM effects
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TIME REQUIREMENTS: One to three hours required to build an arsenal

file.

:ICURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 200 times a year

USERS:

o 6SD/PA&E
o AF/SASF
o Science Applications, Inc.

POINT OF CONTACT: USD/PA&E (Bob Bott)
" e Pentagon
Washington, D.C. 20330
Telephone: (292)695-5587
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rITLE: PAM - CUPPLRHEAD Probability of Acquisition and Maneuver

PROPONENT: US Army Materiel Systems Analysis Activity (USAMSAA)

DEVELOPER: US Army Materiel Systems Analysis Activity (USAMSAA)

PURPOSE: Determine limitations of COPPERHEAD system. By developing
first order estimates of engagement possibility as a function of
range, meteorological conditions, and weapon characteristics. The
model is used for developing performance estimates for COPPERHEAD and
related weapon systems.

GENERAL DESCRIPTION: PAM is a single target Monte-Carlo model.

INPUT:

o Seeker Energy Threshold
o Angle of Fall
o Anglet
o Target Velocity
o Target Reflectivity
o Designator Energy
o Nominal Response Time
o Gun Target Range
o Delivery Eriors
o Footprint Data
o Visibility Data
o Extinction Data

OUTPUT: Probability of acquisition and maneuver as a function of
above variables.

MODEL LIMITATIONS: Does not play overspill/underspill.

HARDWARE:

o Computer: CDC 7600
o Operating System: NOSBE/NOS
o Minimum Storage Required: 42K

SOFTWARE:

o Progrdmming Language: FORTRAN
o Documentation: A Monte Carlo model for determining

COPPERHEAD Probability of Acquisition and Maneuver,
August 1980, USAMSAA TR-308
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TIME REQUIREMENTS:

o 1 man-month to acquire data base
o I man-day to structure data in model input format
o 1 man-day to analyze output
o 60 seconds CPU time per cycle

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Four times per year

USERS:

o Primary: US Army Materiel Systems Analysis Activity (USAMSAA)
o Other: USAFACS, Naval Postgraduate School

POINT OF CONTACT: US Army Materiel Systems Analysis Activity
Michael Starks
ATTN: DRXSY-GS
Aberdeen Proving Ground, Maryland 21001
AUTOVON 280-4704

MISCELLANEOUS: This model serves as a preprocessor to AMSAA's COPE
model; it has also been embedded in the Naval Postraduate School STAR
model.

KEYWORD LISTING: COPPERHEAD, Precision Guided Munitions, Laser Guided
Weapons
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TITLE: PATCOM

PROPONENT: C&EAB, CSD, AMSAA, APG, MD

DEVELOPER: As above

PURPOSE: To predict bit error rates produced by an-airborne jammer in
digital data message transmitted through the redundant PATRIOT data
network.

GENERAL DESCRIPTION: This model computes the probability that an error
free data message will reach its destination in the presence of airborne
jamming. Messages propagate via redundant paths through a line of sight
radio relay network. The model accommodates a variety of jammer altitudes
and flight paths, relay station locations and network configurations.
Propagation losses are calculated for the jammer taking into account
masking, diffraction, reflection and cancellation over specific, high
resolution terrain profiles and radio relay station antenna characteristics
and orientation. Point-to-point propagation losses between stations are
computed taking diffraction and masking into account for specific terrain
profiles.

INPUT:

* Aircraft Flight Path(s) and Altitudes(s)
# Digitized Terrain Data
# Jammer Characteristics
@ Communication Nodes and Connections
* Antenna Patterns
* Communications Received & Transmitter Characteristics
@ Measured Bit Error Rate vs Jam to Signal Ratio
* Electrical Characteristics of Earth and Air

OUTPUT:

* Probability of Message Transfer Between Specified Nodes
* Terrain Data Profiles Constructed on Output Printer
* Running History of Jamming Levels Versus Signal Levels

MODEL LIMITATIONS: Currently tailored to PATRIOT system. Requires one
second of computer time for each terrain profile which is constructed and
analyzed.
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HARDWARE:

* Computer CDC 7600
* Minimum storage required
* Disk Drive for Terrain Data Base 50,000,000 words
* Large Core Memory lOOK
e Small Core Memory 150K

SOFTWARE:

* FORTRAN IV Extender
9 Preliminary documentation prepared, but is not up-to-date

POINT OF CONTACT: Donald Barthel, AV 283-4030
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TITLE: PEGASUS

PROPONENT: Manual and Computer Supported Simulations Division, Battle
Sfiulatjons Development Directorate, Combined Arms Training
Developments Activity

DEVELOPER: Proponent

PURPOSE: To exercise battalion and brigade command groups in the
performance of ARTEP tasks associated with the control and coordination
of combined arms in a simulated combat environment.

GENERAL DESCRIPTION: A command post exercise control system which
employs a free-play manual simulation system with opposing forces designed
to exercise brigade/and or battalion commanders and staffs in the control
and coirdination of combined arms operations.
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TITLE: PEN SQUARE

PROPONENT: The Rand Corporation

DEVELOPER: The Rand Corporation

PURPOSE: PEN SQUARE was developed to allow investigations of the
relative vulnerability of various aircraft to anti-aircraft guns
during attack sorties. The mission profile can include penetration
to, attack of, and escape from a target defended by anti-aircraft
guns.

GENERAL DESCRIPTION: PEN SQUARE is an expected-value model for
estimating aircraft attrition during penetration to and attack of
targets defended by anti-aircraft guns. The attacking aircraft may
be in nonlevel flight but are constrained to maneuver only in the
vertical plane containing the target. Attrition can be calculated for
any number of aircraft penetrating to the target; however, the aircraft
must all be of the same type and perform identical maneuvers. To
simplify procedures required to prepare cases for analysis, calculations
required to define aircraft flight profile (e.g., based on input
values for aircraft speed, altitude, and dive and climb angles) are
performed by the program. These calculations include verification
and, if necessary, an adjustment of the input flight-profile data.
The model is fast running, and inputs are easily prepared. It is a
good screening device for comparing the vulnerability of various
attack aircraft against a target and defense array. Defenses and
targets can be spaced automatically in a grid or placed at precise
locations.

INPUT:

o Aircraft vulnerable areas for each aircraft and defense type
o Target and defense locations (or spacing)
o Flight path data: Escape altitude, minimum allowable flight

altitude, penetration altitude, bomb release altitude, safe
escape radius, climb and dive angles, mask angles, etc.

o Defense data: Number, firing rate, projectile weight, maximum
effective range, time delay, type of fire control, ballistic
parameters, reload time, total rounds, etc.

o Aircraft data: Velocity in each segment of flight path, g's,
number of aircraft in flight

OUTPUT:

o All input data is displayed
o Firing history
o Final results: For each defense type separately or combined,

for a single aircraft and total aircraft
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MODEL LIMITATIONS:

o Two dimensionsal flight
o 25 defense units, each of same type, but no limit on number at

a given unit
o 10 flight profiles
o 10 aircraft types

HARDWARE: Computer: IBM 360 or derivative

SOFTWARE:

o Programing Language: FORTRAN IV
o Documentation: RM-5278-PR, PEN SQUARE: An Expected-Value

Model for Computing Attrition to Maneuvering Aircraft Attacking
a Target Defended by Anti-Aircraft Guns, July 1967

SECURITY CLASSIFICATION: UNCLASSIFIED

POINT OF CONTACT: The Rand Corporation
1700 Main Street
Santa Monica, CA 90406
Attn: Natalie W. Crawford

508

1!



TITLE: PLTRONET

PROPONENT: US Army Logistics Center

DEVELOPER: The BDM Corporation

PURPOSE: PETRONET is a computerized, analytical, and logistical
model. The model was designed to represent multimode petroleum
distribution systems delivering POL in the theater of operations.
The purpose of the bulk POL distribution system model is for
comparing alternative systems and their operations which reflect
established or proposed policies and procedures. It also deals with
the simulation of multiple bulk POL distribution networks representing
four modes (rail, highway, hoseline/pipeline, and waterway) of
intratheater transportation and transshipment between modes.

GENERAL DESCRTIPTION: PETRONET is a two-sided, mixed model which
deals with land, air, and sea forces. The model was designed to
deal with units from theater level down to the brigade level. This
model is event-store ana uses queuing theory, probability, and network
analysis as methods of solution. PETRONET interfaces with the DAMSEL
transportation network and can be applied anywhere in the world covered
by that data base.

INPUT:

o Product storage dedication
o Product stockage objective quantity
o Above average issue quantity
o Order - delivery time
o Safety level quantity
o Product inventory
o Pipeline fill
o Priorities
o Daily demand rate
o Various transportation network and vulnerability parameters

from DAMSEL data base

OUTPUT:

o Pipeline fill
o System stockage statistics
o Terminal stockage statistics
o Transportation network description
o Link workload
o Mode workload

MODEL LIMITATIONS: The number of nodes and user units imposing on
the system are limited by the computer storage capability.
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HARDWARE:

o Computer: CDC 6000
o Operating System: NOS/BE
o Minimum Storage Required: 225K (octal)

SOFTWARE:

o Programming Language: FORTRAN, GASP
o Documentation:

- MAWLOGS
- PETRONET manuals, The BDM Corporation, 1979

o User's and programmer's manuals are complete with a combina-
tion of MAWLOGS documentation

TIME REQUIREMENTS:

o 3 months required to acquire base data if not in DAMSEL system
o 2 months required to structure data in model input format
o I through 20 days required for playing time
o 30 days required learning time for players
o 3 months required to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 10 times yearly

USERS:

o Defense Nuclear Agency
o US Army Logistics Center
o The BOM Corporation

POINT OF CONTACT: Mr. Sherm Cockrell
Simulation Division, OAD
US Army Logistics Center
Fort Lee, VA 23801

MISCELLANEOUS: Utilizing MAWLOGS model assembly capabilities, changes
can be made to this nodular model as required.

KEYWORD LISTING: Analytical, Logistical, Land, Air, Sea, Computerized,
Two-sided, Mixed, Event Store, Transportation, Pipeline, Network
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TITLE: PLV - Population Evacuation Model

PROPONENT: Federal Emergency Management Agency

DEVELOPER: Computer Model Division OS/FEMA

PURPOSE: The PEV is a computerized analytical model to determine a
post-evacuation geographic population distribution under various
restrictions on population movement. Evacuation means a movement from
a pre-defined high risk area to a pre-defined low or no risk area.

GENERAL DESCRIPTION: PEV is a one sided, deterministic model that is
used to determine (1) which areas are evacuation and host areas and
(2) wnat is the post-evacuation population distribution. There are
three major evacuation options- (1) no risk Gr distance constraints,
(2) no risk constraints with a distance constraint, and (3) risk
constraints with no distance constraints. A special version of the model
is being programmed to consider both distdnce and risk constraints.

INPUT:

o Pre-attack data on shelter spaces by shelter type and population
identified by common geographic areas.

o Data file identifying common geographic areas as host or risk
areas, neither host or risk areas.

o Data file that carries an overpressure (PSI) and/or an Equivalent
Residual Dose (ERD), from a user defined attack pattern for
common geographic areas.

OUTPUT:

o hard copy output showing the evacuation area population,
population actually evacuated, host area populations and
populations absorbed for each area (Area's generaly defined as
States).

o Tape output containing the post evacuation population for
every point in the file. This output data can than be merged
into the ready resource file for use in the Ready Damage
Estimation System.

MODEL LIMITATIONS: The model does not consider geographic barriers,
transportation capability or time constraints.

HARDWARE:

o Computer: UNIVAC 1108
o Operating System UNIVAC 1100 Series
o Minimum Storage Required: 65K (UNIVAC)
o Peripheral Equipment: Honeywell Page Printer System and

UNIVAC 9300 Card Reader and Printer
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SOFTWARE:

o Programming Language: FORTRAN V (UNIVAC 1108)
o Documentation: Population Evacuation Model FEMA TM-298

TIME REQUIREMENTS:

o Time to generate data to change the risk factors (PSI or ERD)
for each geographic area varies with the study requirement.

o CPU time per mdel cycle varies from several minutes to one or
two hours, depending on the requirements of the study.

o Days to weeks to analyze and evaluate results, depending on
the scope of the study under consideration.

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 5 to 25 times per year

USERS:

o Principal: Federal Emergency Management Agency
o Other federal non-Defense Department and Agenciees with

emergency responsibilities under Executive Order 11490, 28 Oct 69.

POINT OF CONTACT: Dr. William Fehlberg
OS/FEMA, Computer Model Division
Federal Emergency Management Agency,
Donohoe Building
Washington, DC 20472
Telephone: (301) 926-5411

KEYWORD LISTING: Analytical Model, Deterministic, Crisis Relocation
Planning, Shelter space, Conglomerates, Host, risk, PSI, CRP
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TITLL: PF, - Patient Flow Model

PROPONLNT: Director, Combat Developments and Health Care
Studies, Academy of Health Sciences, US Army

DEVELOPER: Office of the Surgeon General, Department of the Army

PURPOSE: The Patient flow Model is a computerized, logiscics flow
analysis tool. The flow of patients tnrougn as many as four echelons
can be simulated, while va-ying strengths, admission rates, skip
echelon policies, fast or slow evacuation means and dispersion factors
are evaluvted. Forecasts of hospita, Ded requirements and patient
evacuation requirements by echelon, plus impact upon the CONUS
hospitalization system from admissions evacuated from the theater are
also evaluated. The model can be used to evaluate effects of changes
in evaluation policy, cha~iges or use of skip policy, and sensitivity
of any assumptiuns concerning input variaoles.

GENERAL DESCRIPTION: The model is a one-sided, deter-ministic, time-
step patient flow analyzer for theater-level land forces. The smallest
group is usually a division, but brigades, task forces, and other
unique combat elements can be separately analyzed. Primary solution
techniques involve probability distributions of patient accumulation
and dispositions.

INPUT:

o Dispersion factors
o Number of time periods
o Length of periods
o Number of echelons
o Number of regions per echelon
o Troop strengths by region by time period
o Wounded, disease and nonbattle injury rates by region

by time period
o Evacuation and skip policy

OUTPUT:

o Admission summary by echelon
o Patient flows and status at each time period in

each echelon (bed requirements, evacuees, deaths, discharges,
skipped evacuees)

MODLL LIMITATIONS:

o Maximum of 24 time periods
o Total days not to exceed 360
o Four echelons; eight regions each
o 2 day minimum time period
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HARDWARE:

o Type of Computer: CDC 6500
o Operating System: NOS/BE
o Minimum Storage Required: 70 Octal K
o Peripheral Equipment: Reader, printer, 2 disk files

SOFTWARE:

o Programming Language: FORTRAN
o Documentation: Complete in one manual with narratives,

flowchart, program listing, and input formats. Data base
probability distributions are also included. User's docu-
mentation is complete, but technical documentation is limited.

TIME REQUIREMENTS:

o 5 man-months to acquire base data.*
o 1 man-month to structure data in model input format.*

* Given the present data base (probability distribution),
it takes only 5 to 30 minutes to structure an input deck.

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 50 times per year

USERS:

o Principal: Director, Combat Developments and Health
Care Studies, US Army

o Other: US Army Command and General Staff College
Office of The Surgeon General
Department of the Army

POINT OF CONTACT: Director
Combat Developments and Health Care Studies
(HSA-CSD)
Academy of Health Sciences, US Army
Fort Sam Houston, Texas 78234
Telephone: Autovon 471-3303

MISCELLANEOUS: The "T52" module of the OJCS JOPS III System is an
interactive version of this model in COBOL. The "T52" adds several
enhancements to include blood/fluid utilization, air/surface
evacuation requirements, and other planning information.

KEYWORD LISTING: Analytical, Patient Flow, Logistics, Land Forces,
ivsion Le----, Deterministic
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TI LL: PUSTURL Systew

;'iUPNLNT: Oryanizdtlon of the Joint Chiefs of Staff (J-4)

ULVLLOPER: General Research Corporation

PURPOSE: POSTURE is a computerized, analytical logistics model
designed to assist in defining the strategic mobility resources
required for contingency situations ano to assist in assessing the
delivery capability of a given set of resources. The primary problem
addressed is that of determining the optimal least-cost strategic
mobility resource system required to meet time-phased strategic
deployment requirements or, conversely, the maximum deployment cap-
ability of the given mobility resources. The model is concerned with
both com rercial and ,ilitary monility resources, DOD transportation
requiremients to meet concurrent non-war and peacetime obligations,
timie-phased readiness of iiiovement requirefients and availability of
lift resources, intermediate transfer points, mixed commodity loads,
peacetime economic value of iitary resources, mobility support
constraints, and multiple contingencies.

GENERAL DESCRIPTIMN: The POSTURE Syste;i is actually three computer
programs or phases. These are the matrix generation, the LP and the
Report Writer. All are run on HIS 6080. POSTURE involves land, air
and sea forces. It is designed to consider troops, vehicle groups,
and cargo categories at the infantry level. The model is determin-
istic. Simulated time is treated on a time step basis. Linear
programming is the primary solution technique employed.

INPUT:

o Origin/destination sets for force transfers
o List resources
o Cost parameters for the resources
o Time-phased requirements by contingency and unit type
o Vehicle characteristics, speed, payload
o Allowable routes and route distances
o Operational delay assumptions
o Attrition factors (if used)
o Convoy limits by theater and time period
o Resource availability
o Cargo characteristics: Containerized or outsize

U6TPUT:

o Computer printout of optimal solution, giving 10-year system
cost, fleet sizes, level of deployment activities, and basing
and readiness levels of resources. Report writer tables are
also available aggregating, manipulating, and interpreting
solution results.
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MOOLLL LIMITATIONS:

o 5 theaters
o 5 world areas
o 20 time periods (variable length)
o 12 commodity types
o 9 origins
o Vehicles are fractionalized
o All events are deterministic
o Cargo requirement integrity is not maintained

HARDWARE:

o Computer: HIS 6080
o Operating System: HIS: 6080 GCOS
o Minimum Storage Required: 70K words
o Peripheral Equipment: Tapes and Disk

SOFTWARE:

o Programming Languages: FORTRAN IV and LP6000
o Documentation:

(1) OAD-CR-5: "POSTURE System Description and USER's Manual"
June 1973
(2) OAD-CR-52: "Prepackage - A Model of the POSTURE Linear
Programming System" August 1974
(3) OAD-CR-67: "POSTURE-to-Simulator (POSSIM) - A Module of
the POSTURE Linear Programming System" October 1974
(4) "Matrix Generator (MATGEN) Module of the POSTURE Linear
Programming System" (Draft) February 1977

TIME REQUIREMENTS:

o 2 weeks to acquire base data
o 1 week to 2 man-months to structure data in model input format
o 40 mirutes to 1 hour CPU time per model cycle
o 4 hours to 2 man-days to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 5 times per year

USLRS: Organizdtion of the Joint Chiefs of Staff (J-4)
Office of the Assistant Secretary of Defense (SA)

POINT OF CONTACT: Organization of the Joint Chiefs of Staff
Logistics Directorate (J-4)
Technical Advisor Office
The Pentagon, Washington, DC 20301
Telephone: (202) 697-3686

KEYWORD LISTING: Analytical Model; Logistics; Land Forces; Air
Forces, Sea Forces; Computerized; Deterministic; Time Step
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TITLL: PROFORMA - Pre-Voyage Performance Analysis

PROPONENT: Military Sealift Command

DEVELOPER: Naval Surface Weapons Center/Dahlgren Laboratory Warfare
Analysis Department

PURPOSE: PROFORMA is a computerized model that provides Headquarters,
MITTlitary Sealift Command with coi~lparative ship voyage, income, and
expense data to assist management decision making in the acquisition
and economical utilization of shipping. The model addresses the
problem of how to economically transport cargo by sea.

GLNERAL DESCRIPTION: PROFORMA is a one-sided model and is based on a
deterministic algorithm. The model determines the cost incurred,
revenue gained and length of time involved in zhe movement of cargo by
a specified ship. The model's results give costs and revenue of
potential voyages from which decisions can be made concerning future
ship voyages and expected shipping requirements for the future. The
;odel considers events in a time step fashion and uses heuristic
logic.

INPUT: The model contains a data base with the following inforiation:

o Characteristics of all MSC controlled dry cargo ships
o Cargo handling capability of all worldwide water ports
o Distance between ports
o Billing rates for transporting cargo to various ports from

a given port

Therefore, a user need only to select a ship, ports of call, and the cargo

to be moved for a simulation.

OUTPUT:

o Income by cargo type
o Ship costs incurred
o Ship schedule (arrivals, departures, cargo by type lifted and

unloaded)
o Optimal ship usage after a planned voyage has been terminated

MODEL LIMITATIONS:

o Current year +1 for ship schedule projections
o 40 ports
o 30 commodities

HARDWARE:

o Coiputer: CDC 6700
o Operating System: SCOPE 3.3 or 3.4
o Minimum Storage Required: 54K octal 64 bit words
o Peripheral Equipment: None
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SOFTWARE:

o Programming Language: FORTRAN IV
o Documentation: NSWC/DL Technical Report T-3568, The

PROFORMA Model (MOD 2), (Command-Users Manual)

TIME REQUIREMENTS:

o A few minutes to structure input
o 90 seconds CPU time per model cycle
o A few minutes to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Daily

USERS: Military Sealift Command

POINTS OF CONTACT: Naval Surface Weapons Center/Dahlgren Laboratory
Operations Research Division (Code KC)
Dahigren, Virginia 22448
Telephone: 663-7406 or 663-8645

Conmmander, Military Sealift Command
Ship Operations Branch (M-3711)
Washington, D. C. 20390
Telephone: Autovon 292-2911

Commercial 202/282-2911

MISCELLANEOUS:

o The current version of PROFORMA supersedes the original
version of PROFORMA

o Modifications have been made to increase flexibility and
efficiency

KEYWORD LISTING: Analytical Model; Logistics; Costing; Scheduling:
Sea Transportation
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VIILL: PWM - Patient Workloaa Mooel

PRUPONLNT: Assistant Superintendent, Combat Developments and Health
Care Studies, Academy of Health Sciences, USA

DEVELOPER: US Army Logistics Center

PURPOSE: PWM is a computerized, analytical, logistics model designed
to assess the resource requirements for health care delivery to the
Anay-ln-The-Field. It determines the number and types of patients
ex, <ted from specific coanat situations and resources required to
process this workload through a Division medical support system.

GENE'RAL DESCRIPTION: The Patient Workload Model is a one-sided,
stochastic model dealing with lana forces only. It was aesigned to
generate realistic paitent loads impacting on the combat zone medical
systems oy accessing the MEDPLN automatea data base; to process combat
division patients from the battalion aid station to the supporting
combat hospitals, providing reports on this processing useful to
medical planners; and to produce a patient stream suitable for further
processing by the Hospital Model. The model is divided into two
subniodels, the Patient Generel Submodel which accomplishes the patient
generation function, and the Division Processor Submodel which
accomplishes the patient processing function through a divisional
level medical support system.

INPUT:

o Scenario-unit, area, type operations, terrain, climate,
troop strength, length of engagement

o Medical system structure
o Medical doctrine

OUTPUT:

o Number of admissions by class
o Number of outpatients by class
o Statistics on patient flow, treater utilization, ambulance

utilization

MODEL LIMITATIONS:

o Does not play nuclear warfare
o Applies to Army-In-The-Field personnel only

HARDWARE:

o Computer: CDC 6500
o Operating System: SCOPE 3.4.4
o Minimum Storage Required: 140K octal
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SOFTWARE:

o Progruanicing Lartyuayes: FORTRAN IV and SIMSCRIPT
o Uocuwntdtion: Complete in one manual

TIME REQUIREMENTS:

o 2 man days to structure data base
o 15 to 30 minutes CPU time

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Weekly

USERS: Assistant Superintendent, Combat Developments and Health Care
Studies

POINT OF CONTACT: Assistant Superintendent
Combat Developments and Health Care Studies
Academy of Health Sciences (HSA-CSD)
Fort Sam Houston, Texas 78234
Telephone: Autovon 471-3303

KEYWORD LISTING: Analytical, Medical, Computerized, Land Forces,
One-Sided, Stochastic, Event Store
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1-1ll: 1001 - AntidircrafL Artillery Simulation Computer Program

PROPONLNI: Af/SAGF

DEVELOPER: Air Force Armament Laboratory

PURPOSE: Analysis

GENERAL DESCRIPTION: POOl computes the single shot probability of kill
(SSPK) of a target aircraft flying through anti-aircraft artillery (AAA).
Aircraft attrition along an entire flight path is attained through accumulation
of the SSPKs. The major portion of the program is concerned with the analysis
of the various sources of random errors which influence the effectiveness of
the AAA. After assessment of these errors, the vulnerable area of the aircraft
is located within the total distribution of AAM trajectories, and the probability
of kill is computed.

INPUT:

o Gun type
o Firing constraints
o Site array

OUTPUT: Computer printout summarizing results

MODEL LIMITATIONS: One-on-one simulation

HARDWARE: MULTICS computer

SOFTWARE:

o Program is written in FORTRAN
o Documentation is available from the Naval Weapons Center,

China Lake, for the original version. No documentation
is available on the SAGF modified version

TIME REQUIREMENTS: Typical run times are on the order of five minutes

SECURITY CLASSIFICATION: SECRET

FREQUENCY OF USE: Sixty times a year

USERS: AF/SAGF (Special modified version)

POINT OF CONTACT: Original Version
Commander
Code 3181
Naval Weapons Center
China Lake, CA 93555
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AF/SAGZ Modified Version:
HQ USAF/SAGF
The Pentagon
Washington, D.C. 20330

COMMENTS: AF/SAGF version currently being modified to include
multiple aircraft components. -
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TITLE: QJM - Quantified Judgment Model

DEVELOPER: Historical Evaluation and Research Organization (HERO), a
Division of T.N. Dupuy Associates, Inc.

PURPOSE: The QJM is a computer model of combined arms combat aggregated
at the divisional level, providing hierarchical representation of land
combat with conventional and tactical nuclear weapons at levels from
battalion through army group and theater, in order to estimate personnel
and material losses and combat movement.

GENERAL DESCR:PTION: The QJM is a two-sideo deterministic model
reflecting individual weapons effects, the interactions of weapons,
and the effects of factors representing all identifiable environmental
and tactical/operational variables on weapons and forces. It was
developed from historical data on 60 World War II engagements in Italy
in 1943-1944. It has been validated statistically against data for 60
additional World War II engagements in Northwest Europe, Italy, East
Europe, and Okinawa, 51 engagements in the 1967 and 1973 Liddle East
Wars, and three in World War I. It has been used to analyze amphibious
and airborne operations. There are two submodels for: (1) Tactical
nuclear cori-bat, and (2) Electronic battlefield effects.

INPUT:

o Forces
- Force structure
- Personnel
- Weapons characteristics
- Combat and transport vehicles
- Organic aircraft
- Close support and interdiction air sorties
- Location

o Tactical varibles
- Defensive posture
- Air superiority
- Surprise
- Mob~iity
- Vulnerability

o Other variables
- Terrain
- Weather
- Season
- Fatigue over time

- Day/Night effects
- Mission
- Strength/Size
- Opposition
- Electronic variables
- Shoreline effects (over beach or river bank)
- Road quality and density
- Stream/River delay effects

523



OUTPUT:

o Success/Failure (based on combat power)
o Attrition

- Personnel
- Tanks
- Artillery
- Other major equipment items

o Distance of FEBA movement
o Combat effectiveness

MODEL LIMITATIONS:

o Aggregated treatment of air defense
o Logistics not handled directly

HARDWARE: Any microcomputer with 48K memory

SOFTWARE:

o Programming Language: Basic and Assembler
o Documentation:

- "The Impact of Nuclear Weapons Employment on the Factors of
Combat,"! report for the Defense Nuclear Agency, 1980

- NUMBERS, PREDICTIONS & WAR, by T.N. Dupuy, New York, 1979
o Users Manual

TIME REQUIREMENTS:

o 2 weeks to acquire data
o 1 week to structure data
o 2 hours to run I day of combat

SECURITY CLASSIFICATION:

o QJM proper, UNCLASSIFIED
o Tactical Nuclear Submodel (QJM/TNSM), SECRET

FREQUENCY OF USE: 100 or more times per year

USLRS: HLRO for:

o Defense Nuclear Agency
o US Air Force, Studies and Analysis
o US Army, DCSOPS

TRADOC
o SHAPE Technical Centre
o UK MOD
o Jordanian Armed Forces
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POINT OF CONTACT: Colonel T.N. Dupuy, USA, Ret
President
T.N. Dupuy Associates, Inc.
PO. Box 157
Dunn Loring, Virginia 22027
(703) 560-6427

KEYWORD LISTING: Validation, Variables, Factors, Combat Power,
Conventional, Tactical Nuclear, Hierarchical, Electronic Warfare,
Historical Data, Combined Arms, Attrition, Movement
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TITLL: QU1C. - Quick-Reacting General War Gaming System

PROPONENT: Organization of the Joint Chiefs of Staff; Studies,
Analysis, and Gaming Agency (OJCS/SAGA)

DEVELOPER: Command and Control Technical Center (CCTC) with contractor
support.

PURPOSE: The system is designed to assist the military war gaming analyst
at the Joint Staff level with the generation of detailed strategic nuclear
war plans from general objectives and available forces and targets suitable
for stochastic (Monte Carlo) event simulatioi of war plans, and the
statistical evaluation of war plans.

GLNLRAL DESCRIPTION: QUICK is a fully computerized, two-sided strategic
nuclear exchange war gaming system which consists of four functional
subsystems as follows:

(1) Data Management: QUICK employs the HIS Integrated Data Store (IDS)
System to maintain and control an integrated data base which includes
all target and offensive weapon information requirea to produce a
general war plan. In this type data base, all record types are inter-
connected in a logical fashion such that any data item ifay be queried
in a generalized manner.

(2) Weapon/Target Identification: This subsystem assembles and
processes target and offensive weapon data selected by the user and
reformats the data to make it acceptable to the QUICK Integrated Data
Base.

(3) Weapon Allocation: This module allocates offensive weapons to
targets so that a near optimum laydown, subject to user-input con-
straints, is generated. The near optimum laydown is achieved through
the generalized LaGrange multiplier technique. Targets are assigned
value in the data base and a weapon price is developed in the alloca-
tion process. The system allocates weapons to one target at a time so
as to achieve maximum profit. Profit is defined as the difference
between target value destroyed and weapon cast. A near optimum
laydown is achieved when all weapons in the given stockpile have been
allocated so that profit is maximized for each target.

(4) Sortie Generation: This module assembles and evaluates detailed
cnssile and bomber attack plans.

The heart of the QUICK model is the plan generation subsystem which
permits investigation of such problems as optimum weapon allocation; force
posture effects; targeting criteria; antiballistic missile defense;
com mand and control degradation; air defense; multiple independently
targetable reentry vehicles; war plane valuation; strategic retargeting
alternatives; interval, aggregate play of naval forces, automatic tanker
allocation and dynamic bomber recovery.
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INPUT. With input of an offensive nuclear missile and bomber force
and a set of fixed targets, QUICK can produce a detailed plan of attack,
suitable for Monte Carlo war gaming, which is near optimum for user
specified conditions.

OUTPUT: Output from the QUICK System:

(1) An expected value estimate of the results of the planned attack.

(2) A file of weapon desired ground zeros suitable for input
to external attack execution simulation systems.

MODEL LIMITATIONS: Model detail is as great as possible, but does not
include individual encounters. Model is extremely data sensitive.
Proper structuring of input requires considerable experience and
expertise.

HARDWARE: QUICK is operational on the Honeywell Information System
(HIS) 6080 at the Command and Control Technical Center (CCTC).

SOFTWARE: The QUICK System runs under control of the HIS 6000 General
Comprehensive Operating Supervisor (GCOS). Utility type subroutines
are written in the Generalized Macro Assembler Program (GMAP). All
QUICK programs are written in the FORmula TRANslator (FORTRAN)
computer language. Through the QUICK System Central Operations
Processor (COP), the user can direct the execution of the system
through text english commands which are imperative sentences that
provide meaning to the executive software. These commands permit data
construction, access, maintenance, validation, and display, as well as
an option for QUICK module execution. The other option for module
execution is the batch mode.

o Documentation:
- TM 153-77, The CCTC Quick-Reacting General War Gaming System

(QUICK) General Description, 1 June 1977 (A045 422) CSM UM
9-77 VOL I, The CCTC Quick-Reacting General War Gaming
System (QUICK) Users Manual VOL 1, Data Management
Subsystem, I June 1977 (A047 256)

- CSM UM 9-71 VOL II, The CCTC Quick-Reacting General War
Gaming System (QUICK) Users Manual VOL II, Weapon/Target
Identification Subsystem, I June 1977 (A056 204)

- CSM 9-77 VOL III, The CCTC Quick-Reacting General War Gaming
System QUICK) Users Manual VOL I1, Weapon Allocation
Subsystem, 15 April 1978 (A055 848)

- CSM UM 9-77 VOL IV, The CCTC Quick-Reacting General War
Gaming System (QUICK) Users Manual VOL IV, Sortie Generation
Subsystem, 15 April 1978 (A057 232)

- CSM MM 9-77 VOL I, The CCTC Quick-Reacting General War Gaming
System (QUICK) Maintenance Manual VOL I, Parts 1 and 2, Data
Management Subsystem, 1 August 1977 (A054 377 and A054 310).
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- CSM MM9-77 VOL ii, The CCTC QUICK-Reacting General War
Gaming System (QUICK) Mair.tenance Manual VOL II, Weapon
Target Identification Suusysteni, 5 July 1977 (A050 081).

- ISM MM 9-/, VOL III, The CCTC Quici-Reactiny General War
Gaming System (QUICK) Maintenance Manual VOL III, Weapon
Allocation Subsystem, 15 April 1978 (A055 847)

- CSM MM 9-77 VOL IV. The CCTC QuicK-Reacting General War
Gaming System (QUICK) Maintenance Manual VOL IV, Parts I
and 2, Sortie Generation Subsystem, 15 April 1978 (A058 436
and A058 406)

TIME REQUIREMENTS: Computer time requirement is scenario dependent.

Average approximately 6 hours.

SECURITY CLASSIFICATION: UNCLASSiFIED

FREQUENCY OF USE: Weekly.

USERS: Studies, Analysis, ano Gaming Agency (SAGA)

POINT OF CONTACT: Defense Communications Agency 'DCA)

Command and Control Technical Center (C-314)
Strategic Forces Branch (C314)
The Pentagon

Washington, D. C. 20301
Telephone: (202) 695-9331 or 697-2932

MISCELLANEOUS:

o QUICK generated output may be used as inpo. t the Nuclear"
Exchange Model (NEMO), the Event Sequenced Program (ESP),
and SIDAC models.

KEYWORD LISTING: Analytical Model, General War, Air Forces, Sea
Forces, CompL erized, Two-Sided, Mixed Determi nistic/Stochastic,
Event Store
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TIl'.E: Radar Track Analysis Model (FPS-7/FPS-26 Tracking of one F-Il with ECM and

two F-15s without ECM when all are flying in a formation)

PROPONENT: Tactical Air Command (TAC)

DEVE,.OPER: AFEWC/SAA

PURPOSE: To predict burnthrough range for the formation

GENERAL DESCRIPTION: By scanning 160 milliradians of the main lobe across each of the
aircraft and examining the resolution cells of the radar, a composite of the tracking
signal returns and the J/S ratios can be plotted. By comparing the returns to the Radar
MDS (minimum detectable signal) and the jamning to the J/S required for no track it is
also possible to predict burnthrough range.

INPUT:

Jammer Pattern and Parameters

Radar Pattern and Parameters

OUTPUT:

Tracking and J/S ratios at each range increment

Tracking above MOS and J/S less than required for jamming

MODEL LIMITATIONS: Limited to 160 milliradians of antenna movement in two milliradian
steps

HARDWARE:

Computer: UNIVAC 418-111

Operating System: RTOS 9E

Minimum Storage Requirement: 30,000 words

Peripheral Equipment: Card reader

SOFTWARE:

Programming Language: FORTRAN

Documentation: Listing only

TIME REQUIREMENTS: Two minutes CPU time/formation evaluated

SECURITY CLASSIFICATION: UNCLASSIFIED Program, Output SECRET

FREQUENCY OF USE: As required

USERS: AFEWC/SAT
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POINT OF CONTACT: AFEWC/SAA
Mr. Dave Crawford
San Antonio, TX 78243
Telephone: 

5 12/925-2938/AUTOVO: 945-2938

COMENTS: Other aircraft and radars may be substituted for those currently in the model.

5.
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TITLE: Radio Direction Finder Performance

PROPONENT: HQ, U.S. Army Test and Evaluation Commano (TECOM)

DEVELOPFR: R. W. Moss and H. H. Jenkins, Electronics Technology Laborato'ry, Georgia
Tech Engineering Experiment Station, Atlanta, Georgia

PURPOSE: Assess the system performancc of a nct of unfriendly DF systems in the HF
and UHF frequency region.

DESCRIPTIOI: Probability of intercept and the elliptical probable error (EPE) are con-
sidered to assess system performance. The probability of intercept provides a measure
of the likelihood that a siqnal till be received at a remote point, and the EPE quanti-
fies the radiolocation error when two or more DF sites obtain bearings. It should be
apparent that both of these performance measures involve a number of parameters which
characterize any given situation. Typical of these parameters are: transmitter power,
antenna heiqhts, OF annular accuracy, frequency, and soil and terrain characteristics.
Basically the analysis model consists of iIF and VHF propariation models, radio noise
models, soil and terrain features, OF performance parameters, and EPF plot routines.

INPUT: Season of the year: summer, winter, or transitional

Time of day (0 - 2400)

Level of noise: high, medium, or low

Type of terrain: plains, hills, dnd mountains

Number of direction finder (OF) sites

Soil dielectric constant: excellent > - 80, good > 10, poor 10

Soil conductivity: excellent > = 4, good > .003, poor < .003

For each DF site:

X and Y coordinates of the DF site

Instrumental Variance

?formalized variance of error

Modulation fictor K(OK< = 1)

Number of DF scans

Antenna height (meters)

DF receiver bandwidth

OF antenna gain

Number of Target Transmitters
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For each tar et transmitter:

X and Y coordinates of target transmitter

Power (watts)

Frequency (rflZ)

Gain (DB/isotropic)

Type of polarization of target transmitter antenna

2-vertical 1-horizontal

Antenna height (meters)

OUTPUT: hajor axis of CEP ellipse

Minor axis of CEP ellipse

Maximum signal noise ratio (SNR) at any DF due to stated target

Maximum probability of intercept at any DF due to stated target

Graph of CEP ellipse and OF sites

HARDIARE: HP 9830A with plotter

SOFfTJARE: Program Language: BASIC

Documentation: Partial - Report: "Mathematical Modelino of Radio Direc-
tion Finder Performance" 'uly 1976 by R. W. Moss and H. H. Jenkins, Elec-
tronics Technology Laboratory, Georgia Tech Engineering Experiment Sta-
tion. Atlanta, Georgia

TIME PEOUIPE!IENTS: Run time - 3 minutes per target DF setup

SECURITY CLASSIFICATION: For official use only (FOLIO)

FREOUENCY OF USE: once

USERS: TECO14

POINT OF COfTACT: Commander
U.S. Army Test & Evaluation Command
ATTt: DRSTE-AD-S
Aberdeen Proving rround 11D 21005
AUTOVON: 283-2775/3286

COMflFNTS: Approximately 20 sample runs, which varied different parameters, were dup-
1T-edf-by our HP version of the proqram.
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TITLL: RADOBS SYSTLM - Radar Observations Systua

PROPUN ;AT: Headquarters, NORAD, ADCOM/XPYS

DEVLLOPER: RCA-NORAU/ADCOM

PURPOSE: The RADO8S ystem is a computerized analysis rnodel comnpris-
ing several proyradas which will generate a series of vacuuin-ballistic
%rutatin, earth) trajectories for a given set of launch and ii,,pact
points and radar look ungles for each generated trajectory. Jubsequent
programs are designed to process the generated data. Missile tra-
jectories may be generated (via tatle lookup) to match intelligerk.e
estimates of apogee altitude versus range. The model is designed for
the analysis of the coverage capabilities of single or multiple radar
systems and to analyze the timeliness of generated look angles.

QLNERAL DESCRIPTION: The RADOBS programs are two-sided models which
have deteniini'stic elements. 6oth land and sea-launched ballistic
missiles may be ised. RADOBS is capable of considering individual
radar-trajectory pairs and, if desired, can aggregate up to a maximui
of 98 radar sensors, 600 launch point coordinates, and 300 impact point
coordinates. The two-sided nature of 'he programs allows the user to
detenine radar sensor coverage of either launch or impact areas, plus
associated radar detection-to-impact times. Simulated time is treated
on an event store basis. Network analysis and queuing theory are the
primary solution techniques used.

iNPUT:

o RADOBS Driver:
- RUN mode card
- Sensor parameters and location
- Launch point coordinates and launch angles
- Impact point coordinates
- Table lookup (X-Y pairs of launch angle versus ground

range)

o Data Processing Programs:
- Special processing card
- Time frequency
- Radar sub-systems

OUTPUT:

o Computer printout of Lrajectory and radar look angles
o Magnetic tape containing trajectory parameters and radar

detection-to-impact times
o Computer printout summarizing coverage data by launch point,

impact point, and detection-to-impact times
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M)O I L LI I IA II NS:

0 Keplerldfi Orbits - no perturbations
U Vacuum trajectorit,
o No powered flight
o No atmospheric reentry
o Fan-shaped sensors (two fans)
o 98 sensors, 600 launch points, 300 impact points

HARUWARL:

o Computer: Honeywell 6060
o Operating System: GCOS
o Minimum Storage Required: 8 to 60K per program
o Peripheral Equipment: 2 random access temporary files; up to

3 magnetic tape drives

SOFTWARE:

u Programming Language: FORTRAN IV and SIMSCRIPT 11.5
o Documentation:

(1) R. J. Winkelman, "The Philosophy, Mathematical Methods,
and Coimputational Methods for the MEWSAC System and the MEWSAC
Program" Radio Corporation of America, Moorestown, N. J., Dec
1961
(2) user's documentation for RADOBS, SUIMMARY, and SUMMTRSP is
in preparation.

IIML REQUIRLMLNIS:

o 1 day to I week to acquire data base, dependent on input
o 1 day to 1 week to structure data
o CPU time processed at 470 launch-impact-radar combination per

minute
o Subsequent processing varies from 1-2 minutes per radar system
o 1 day-3 months to analyze and evaluate results

SECURITY CLASSIFICATION:

o Model is UNCLASSIFIED
O 1h' data base may be SECRET

I ULN0 YUI USL: 10lU times per year

USLR: NORADjXPY

POINT OF CONTACT: Headquarters, NORAD (XPYS)
Peterson AFB, CO 80914
Telephone: AUTOVON 692-3535/3161

Conmercial (303) 635-8911, Ext 3535/3161
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MISCELLANEOUS: The RADOBS system utilizes several programs including
the RADOBS driver (a version of the MEWSAC program), SUMMARY and SUMMTRSP.
several other programs not currently in normal use (e.g., for CONUS
plots of iso warning times) are available for use within the system.
Several updates of the model have been made since the original MEWSAC
program was developed. Tnese changes include a magnetic tape output
capability, a table lookup feature, capability to process depressed/
lofted trajectories, plus changes to improve the efficiency of the
program. Follow-on data processing programs may be added as required.

KEYWORD LISTING: Analytical Model, General War, Limited War, Damage
Assessinent, Land Forces, Sea Forces, ICBM , SLBM, MRBM, Forces, Sea
Forces, ICBM, SLBM, MRBM, IRBM, Radar, Radar Systems, Warning,
Detection-to-Impact, Computerized, Two-Sided, Deterministic, Event
Store, Keplerian, Ballistic
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T2TLL: RAPIDSIM - Rapid Intertheater Deployment Simulator

PROPONLNT: Organization of the Joint Chiefs of Staff (J-4)

ULVLLUPLR: General Research Corporation

PURPOSE: The Rapid Intertheater Development Simulator is a computer-
ized, analytical logistics model designed to simulate the rapid
deployment of combat units and their resupply required for a military
contingency operation. The model is used to determine the 'inimum tirie
required to deliver each portion of the unit to its destination using
snips and/or aircraft. All units are assumed to have a priority for
movevent. All movement of units are scheduled according to priority.

iLiNERAL DLSCRIPTION: The RAPIDSIM is a deterministic model involving
both aircraft and ships. Cargo tonnage is made available at ports of
e; barkation (POEs) according to schedules that reflect the readiness
for movement of the units, the order of prority of units to oe moved,
and the ;ioveiient times to the POEs froc: origin po)nts. Specified
airlift and sealift resources are ini'ially applied to the movelent ot
une Largo on the basis of a schedule of the availability of the
resources at the POEs. The unit delivery rate is oetermined pri.arily
by vehicle speed, vehicle capacity, and tne time for loading and
uffloading.

INPUT:

o Available number of aircraft by clasc
o Available number of ships by class
o POEs
o PODs
o Convoy Routes
o Transportation modes
j Time periods for initial ship availability
u Commodities and units
o Attrition rate of vehicles

UUTPuT: In addition to a detailed log of movements, summary reports
are ovailable as follows:

o Suvmmary of Materiel Movements -- showing for eac[ POD the
amount of each commodity required, moved, closed, the amount
of the requirement which was not satisfied, and the amount lost

o AuimMdry of Aircraft Idleness -- showing the number of utiliza-
tion hours remaining unused during each day

o Summary of Unused Ship Resources at POE -- showing the ship
periods of availability at each POE by time period and ship
type

o Summary of Unused Ship Resources at POD -- showing the ship
periods of availability at each POD by time period and ship
type

o Summary of Aircraft Sorties from POEs -- showing the number of
aircraft sorties to eacti POE by 5-day time period
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o Summary of Aircraft Sorties from PODs -- showing the number of
aircraft sorties to each POD by 5-day time period

o Summary of Ship Attrition -- showing each ship the number made
available, the number entering deployment, the number surviv-
ing, the number lost, and the percentage of deployed ships lost

o Summary of Ships Arriving at POD -- showing for each POD the
scaled number of ships arriving by ship and time period along
with its implication of which ships were convoyed.

o Summary of Convoy Utilization -- showing for each convoy route
the number of convoyed ships departing during each period; also
shown are the numbers arriving in convoy and the convoy size
limit for each period

o Summary of Ships Departing from POE -- showing the number of ships
by each type sailing from each POE by 5-day time period

o Summary of Non-Convoy Ships Sailing to Each POD -- showing the number
of ships leaving each POE and sailing to each POD by time period

MODEL LIMITATIONS:
PARAMETER RANGES

Parameter Maximum No. Minimum No.
Time Periods * 1
Aircraft Classes * I
Ship Classes * 1
POEs * I
PUDs * 1
uonvoy Routes 10 0
Mode Definitions 3 1
Tine Periods for Initial Ship
Availability 30 1

(ummod i t i es 40 1
Attrition Rate Changes at Each POD 6 0
Movement Requirements Unlimited I
Partially Used Vehicles

(at each point in the run) 400 0
*Limited by computer size

HARDWAR-:

o CUmputer: Honeywell 6080 or Honeywell 6180 for MULTICS
o Operating System: GCOS
o Minimum Storage Required: 36K plus scenario core requirements
o Peripheral Lquipment: Magnetic tapes and disk

SUF TWARL:

o Prograirining Langudges: FORTRAN Y and PL1
o Docuentation: User's Manual by General Research Corporation,

1 June 1974. Update in progress. Technical documentation is
not available.
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T11-L RL U iLMLNTS:

o 2 weeks to acquire data base
o 1 week to 2 man-months to structure data in model input format
o 1 minute CPU time per model cycle
o 4 hours to 2 man-days to analyze and evaluate results

SLCUkITY CLASSIFICATION: UNCLASSIFIED

FRLQUENCY OF USE: 260 times per year

USLR: Organization of the Joint Chiefs of Staff (J-4)

POINT OF CUNTACT: Orgdnization of the Joint Chiefs of Staff
Logistics Directorate
Technical Advisor Office
The Pentagon, Washington, DC 20301
Telephone: (202) 697-368o

KLYWURD LISTING: Andlyticdl Model; Logistics; Trdnsportation Airlift;
'-calift; Closure Dates; Coiputerized; Deterministic
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TITLE: RCC - Residual Combat Capability

PROPONENT: Vulnerability/Lethality Division, BRL, Aberdeen Proving Ground,
MD.

DEVELOPER: Dr. J. Terrence Klopcic, VLD/BRL

PURPOSE: RCC provides a quantitative detailed assessment of the
effectiveness of a unit (maximum size-battalion). Inputs (described
below) come from many sources, including higher level war games. Outputs
are compatible for use in such war games.

GENERAL DESCRIPTION: RCC is a one-sided, fully automated, event-sequenced
model. Quantification begins with the definition of c~pabilities needed
for a unit mission. These capabilities are vested in the various personnel
and equipment, with full, user-definable, multi-capabie elements allowed.
Personnel and equipment are deployed, including identification of posture -

nuclear as well as conventional. Weapons are employed using Monte Carlo
techniques to portray target location errors and both volley-correlated and
uncorrelated delivery errors. Casualties and damage are assessed for both
nuclear and conventional threats using current techniques. Then, at
realistic times during the engagement, the unit assets are reallocated and
redeployed to optimize mission performance capability. Options include a
comprehensive, asset competitive repair/return-to-service capability,
reliability, dynamic posture changes and secondary casualty effects.

LU: The input module for RCC is a user-oriented, mnemonic interpreter.
Inputs are keyed by English words, with all data free field. Input data
include:

* Standard and alternate mission performance procedures
* Unit composition and deployment
a Elemental capabilities, degradations and repair
# Threat (Acquisition, Warhead Delivery, Warhead types)
e Vulnerability/Lethality Information

uJTPUT:

* Residual Combat Capability vs. time
e Weak Link (limiting capability) analysis
e Casualty/damage reports
* Operating procedure reports

MODEL LIMITATIONS:

* Level of detail limits practical applicability to battalion sized
units.

* Communications included as normal liks (no special model)
* Full utilization requires guod input data
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SOFTWARE:

Totally contained in FORTRAN program (approximately 1OK
statements). Current input instruction list included.
Documentation has been periodically updated. Program
development accomplished on CDC 7600.

TIME REQUIREMENTS:

* Dependent on level of detail input preparation requires 1-4
man-months. Run time (CDC 7600) is in the order of minutes
for a fairly complicated, multi-attack scenario on a full
unit.

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Continuous

USERS:

* BRL
* TRADOC Systems Analysis Agency (TRASANA)
* USALOGCNTR

MISCELLANEOUS: Extensions planned to include toxic chemical effects.
Interfacing with higher level wargames (e.g., AMSAA's AFSM, TRASANA's
FOURCE) is in progress.
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_ LL. RLACT - equireiiwntS LVdluatecd Against Cargo Transportation

PROPON-LNT: Commander, Military Sealift Command

0L)VLLOPLR: i~dvdl Command Systems Support Activity

PURkuSL: RLACT is a computerized, analytic, logistics model which
slifu-ates the movement of cargo arn passengers Dy air or sea Detween
up 6o 9 Lneat r and 40 idividual ports Dy merchant snips and tankers.
REACT determines the cdpailility of current or projected Sealift a=iJ
Airlift forces to deliver required cargo in a contingency or general
AJr situation.

GLNERAL D)ESCRIPTION: REACT is a two-sided, deterministic mooel involv-
ing boLn air and sea forces. it considers individual ship and measure-
nent ton of cargo, with a range of possiDle manipulations of up 'o 75O
snips, 996 cargo generations, and 40 ports. Simulated time is treated
ori a comoination tinme step and event store basis. The pr.mary solution
techniques used are linear programming network analysis, and probability
theory.

INPUT:

o -,_yo movemerL requirements
o ro ' cted numer of ships, theaters, and ports of interest
o oisttnce table
o Productivity Tigures for loading ana unloading ships
o Convoy si e and speed
o Projected att 0-ion rates

OUTPUT:

o Computer printout showirg daily event listing and system s.ttus
summary at selected time intervals

o Data may be displayed in any desired format utilizing an
attached report writer capability

,'iouEL LIMITATIONS:

u 7bO ships or ii0O aircraft
o 996 cargo generatios
c 40 ports
o 9 th, aters

9 cargo type,

o 50 ship types

nAkrWARE;

o Computer: UN:VAC 1108/1110
o Operating System: "XEC VI
o Minimum Storage Required: 30K
o Peripheral Equipment: Printer, Card Reader, Tape Drive
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SOFTWARE:

o Programming Language: FORTRAN V ANSI COBOL
o Documentation: User's Manual - NAVCOSSACT DOC NO 53E302C,

4M-1 Program Maintenance Manual - NAVCOSSACT DOC NO.bbE3U2C,
MM-01, VOL I and II

o Both user's documentation and technical documentation are
complete

TIME REQUIREMENTS:

o I month to acu..e base data
o 1 man-month to structure data in model input format
o 1 to 60 minutes CPU time per model cycle
o Substantial learning time for players
o Matter of days for each run to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USF: No longer used.

USERS:

o Principal: Chief of Naval Operations OP-96
o Other: OP-405, Commander, Military Sealift Command

POINT OF CONTACT: Director
Integrated Sealift Systems, M-62B, CDR Horne
Building 210
Washington Navy Yard
Washington, D. C. 203/4
Telephone: Autovon 288-3633

Commercial 202/433-3633

KEYWORD LISTING: Computerized, Analytic, Logistics, Two-Sided,
Deterministic, Air Forces, Sea Forces, Combination Time Step and
Event Store
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TITLE: REACT Model

PROPONENT: Federal Emergency Management Agency

DEVELOPER: Computer Management Office, Office of Information
Resources Management, Federal Emergency Management Agency

PURPOSE: REACT is a computerized, on-line trans-attak damage predic-
Cionmodel, designed to provide quick estimates of losses or residual
values for i select group of priority resources while a nuclear attack
is in progress and thus provide the basis for policy decisions. The
REACT Model predicts the extent of damage or casualty losses on
selected resources by measuring the impact of nuclear detonations on
the basis of parameters used in matching the weapon characteristics
against those of the targets or resources in question. The specific,-
tions for the parameters, the struct~ire of the damage and casualty
assess~iient procedures, and the out ,c information afforded parallel
those DaSis elements in the READY model except there is no radiological
fallout computation in REACT. They are described in the discussion of
that .cJel. The REACT system is characterized by speed and flexibility
and is user oriented in that the computer, which constitutes the
center of operations, can be queried in Englisb language statements
for the output, or have input data entereo, by the user(s) from remote
teriiinals. Answers will normally be pr'vided in a matter of seconds,
but may require minutes for extensive printouts. This model is
intended for use in providing indiviuudlized up-to-the-minute status
reports. Therefore, it is designed primarily for use in an interactive
mode.

GENERAL DESCRIPTION: REACT is a one-sided, deterministic model capable
of considering individua' resc.rce locations it desired, and also
capable of aggregating losses over all of the 31,000 resource items
within the United States now residing in the REACT data base. Prob-
ability theory is the primary solution technique used. Simulated time
is reated on an event store basis. Damage predictions are computed
against the data base as each weapon is inputted.

INLu: Basic input parameters can be classed ac weapons and resources.
The point of detonation for each weapon is the ac.ual ground zero
(AGZ) or the best approximation to it. Weapon characteristics consist
of the yield of warhead, the height of burst, and time of detonation.
Resource locations are prcvided in the same coordinate system used for
the weapon locations. The resource oatz Iso .nclude vulnerability
characterizations oT structual type of identification capable of
being interpreted into the vulnerability characterization. Provision
,s also made to carry the identifying information, the classification
code by which the category is structured, and up to ten data fields of
category value. The pupulation data were prapared by randomly selecting
a .0', sample from Standard Location Areas (SLA) within each U.S. county.
The population count for each county was forced io the pre-sampled (1979
projected) popula~ion total by multiplying each selected county data
poi-, population by the ratio of the total pre-sample county population
to the total posL-sample county population.
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OUTPUT: Outputs are available primarily as visual displays on CRT
terminals oi as printouts from teletype compatible terminals. Certain
selected displays can be coupled into closed circuit TV. On special
request, printer listings of REACT weapons or resource files can be
obtained. Estimates of damage and casualty status are given either
for individual points or in summary form for selected resource cate-
gories. Summaries of the weapons are also available.

Thus, the analyst may ask a wide range of questions interactively with
the model in order to obtain an estimaLe of the most recent status of
the attack pattern and its effects on selected critical resources.
The precision of the model analysis is the same as READY because the
line of analysis is the same. But, since the entire data base currently
contains only about 31,000 items, in order to insure expeditious
real-tii response, much of the detailed coverage afforded by the
application of READY to the data base carried in the emergency package
has been sacrificed.

MODEL LIMITATIONS: REACT uses the same weapon effects parameters used
by READY in matching the weapon and resource data to make the damage
and casualty assessment estimates. Their reliabi'ity is subject to
the same limitations described for READY results. REACT casualty
estimates are based on direct effects only; there is no consideration
of radioactive fallout.

HARDWARE:

o Computer: UNIVAC 1108
o Operating System: 1100 Series Operating System
o Minimum Storage Required: 65,000 words
o Peripheral Equipment: Interactive teletype compatible

terminals connected on-line, "emote and local

SOFTWARE:

o Programming Language: VULCAN
o Documentation:

(1) "REACT Trans-Attack Information Systems," REG-103, National
Resource Analysis Center, Resource Evaluation Division, OEP,
September 1969
(2) REACT User's Guide GSA/OP/MCL TM-251, Revision No. 5,
I)ecember 1980

IIML RLQUIREMENFS:

o Data base presently exists: See "REACT User's Guide" Section V
u Typically 1 minute or less response time per query
o 10 seconds CPU time per model cycle
o 4-8 hours learning time for users, depending on complexity

of results desired
o 1 day to analyze and evaluate -esults
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SLCURTTY CLASSIFICATION: UNCLASSIFIEL

FREQUENCY OF USL: Participated in several exercises. The system
is also being used continually as a training device for a number uf
Federal civilian agencies.

t'SERS:

o Principal: Federal Propareanes Agency
o Other: FedLral non-Defetse departments and agencies with

emergency responsibilitics under Executive Order 11490

POINT OF CONTACT: Dr. William T. Fehlberg
Computer Management Office
Office of Information Resources ManagemerL
Resource Management and Administration
Federal Emergency Management Agency
Washington, D. C. 20472
Telephone: 301-926-541,

MISCELLANEOUS: It is planned to inprove the operating capability of
the REAC, model by reducing core requirements and improving real
time response whiie expanding the operationai data base.

KEYWORD LISTING: Analytical Model; Training Model; General War;
Damage Assessment/Weapons Effectiveness; Computerized; One-Sided;
Deterministic; Event Store; Vulnerability Analysis
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TITLE: READY MODEL

PROPONENT: Federal Emergency Management Agency, (FEMA)

DEVELOPER: Computer Management Office, Office of Information
Resources Management, Federal Emergency Management Agency

PURPOSE: READY is a computerized, nuclear attack damage assessment
model designed to provide an adequately realistic simulation of a
hypothetical post-attack situation as a basis for preparedness exer-
cises and planning. It is intended to simulate the effects of a
nuclear exchange on the resources, including population, of one
adversary. From explicit information on weapon detonations, winds and
the location and availability of resources, READY assesses the direct
(prompt) effects and fallout radiation levels for all points of
concern and estimates the expected damage or casualty level. From
these estimates, the expected surviving population and facilities
are developed in summary form. For large data categories, samples or
selected subsets can be developed to provide rapid assessient of
national resource totals.

GENERAL DESCRIPTION: READY is a one-sided, deterministic model
capable of considering individual resource locations if desirea and
capable of aggregating up to a worldwide scale. Although designed
primarily for use with the extensive FPA data bank on the US, the
model can operate worldwide with appropriate input data. Probability
theory is the primary solution technique used. Simulated time is
treated on an event-store basis.

INPUT:

o Nuclear weapons data: Yield of warhead, height of burst,
time of detonatiun, fission ratio, actual ground zero or
designated ground zero with the circular error probable, and
wind data

o Pre-attack status of resources data: Available in FPA files
(three million records organized into approximately 110 categories)
maintained for the most part in the READY format. The essential
ingredients for the resource data are geographic locations,
physical vulnerabilities of each data item, and value quantifi-
cations indicating the significance of the items within their
resource categories

OUTPUT: The two basic types of output are point estimations and
summary analyses. Generally, point estimations show pre-attack
information together with estimates of post-attack status. Summaries
inclule Lime-phased population conditions and availability of facil-
ities, special presentations of itens requiring unique assumptions of
vulnerability (e.g., livestock and crops) and special comparisons of
local time-phased supply requirements as the basis for deriving
dpparent deficits in housing and medical service. The levels of
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d gregatiun in these sunmmaries may be provided for geographical totals
such as an FPA region, an individual state, or individual standarJ
metropolitan statistical areas, or may cover selected functional
areas.

MODEL LIMITATIONS: READY reflects only the direct effect of blast,
fireball gamma and thermal radiation, and fallout radiation. The
effects of prevailing cloud cover, fire or firespread in the areas
affected by the blast, earth shock, electromagnetic pulse and induced
radiation are not considered.

HARDWARE:

o Computer: UNIVAC 1108
o Operating System: EXEC VIII (UNIVAC)
o Minimum Storage Required: 65K (UNIVAC)
o Peripheral Equipment: Honeywell Page Printer System and

UNIVAC 9300 Card Reader and Printer

SOFTWARE:

o Programming Language: FORTRAN V (UNIVAC 1108)
o Documentation:

UNIVAC 1108 Technical Documentation:
(1) READY I - Weapons Preparation Program GSA/FPA/MCL TM-234
Rev. e, APRIL 1977
(2) READY I - Attack Conditions Program, GSA/FPA/MCL TM-235,
Rev. 1, Nov 1974
(3) READY I - Weapons Effects Program GSA/FPA/MCL TM 231,
Rev. 1, Nov 1974
(4) READY I - Point Analysis Program GSA/FPA/MCL TM-232, Dec
1974
(5) READY I - Sunmary Analysis Programs GSA/FPA/MCL TM-233,
June 1977
(6) READY I - Selector Program (Revision No. 1) GSA/FPA/MCL
TM-247, June 1977

TIME REQUIREMENTS:

o The existing data base is described in "Resource Data
Catalog," GSA/FPA/MCL TM-258, Feb 1976

o Time to structure data in model input format varies with the
requirements of the study in hand

o CPU time per model cycle is highly variable, ranging from
minutes to many hours, depending on the problem under
consideration

o Days to weeks to analyze and evaluate results, depending on
the scope of the exercise or study.
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LCURIfY CLASSIHCATION: UNCLASSIFIED

FREQULNCY OF USE: 15 to 25 times per year

USERS:

o Principal: Federal Emergency Management Agency
o Other: other Federal non-Defense Jepartment and

agencies with emergency responsibilities under Executive
Order 11490, 28 Oct 1969

POINT OF CONTACT: Dr. William T. Fehlberg
Computer Management Office
Office of Information Resources
Resource Management and Administration
Federal Emergecny Management Agency
Washington, D. C. 20472
Telephone: 301-926-5411

MISCLLLANEOUS:

o READY c -i use weapon assignments from the Attack Model.
o READY provides attack residuals for the e-onomic models.
o It is currently planned to add more local supply/requirement

comparisons network analyses, and reconnaissance reports to
the model. It is beiny revised for interactive terminal
accessing.

KEYWORD LISTING: P-alyticai Model; General War; Damage Assessment/
Weapons Effectiveness; Nuclear Forces; Comp-terized; One-Sided;
Deterministic; Event Store; Vulnerability Analysis
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TITLE: RECEIVER ONE

PROPUNENT: HQ USAF/SAGM

DEVELOPER: HQ USAF/SAGM

PURPOSE: Computerized analysis of airfield saturation during force
depT oyment.

GENERAL DESCRIPTION: A one-sided, stochastic, event-store model of
possible Aerial Port of Debarkation (APOD) aircraft congestion and
throughput capability during a major force deployment. The APOD
processes each aircraft through approach, landing taxiing, offloading,
maintenance, refueling, and takeoff. Effects of weather, interdiction,
and air base losses can also be included. The computer run time
required is heavily scenario dependent. A five APOD model with full
aircraft mobilization simulated 30 days of deployment in about five
mli nutes.

INPUTS:

o Base characteristics, such as parking space and amount of
material handling equipment

o Aircraft characteristics, such as average payload
o Average expected arrivals of each type aircraft at each

destination APOD (may change daily)

OUTPUTS:

o Computer printouts on utilization of APOD facilities
o Queueing delays at various stages of base processing
o Aircraft elapsed times
o Tons delivered
o Tons diverted from primary APOD

MODEL LIMITATIONS: Currently limited to seven APOD's and twenty
aircraft types (could be expanded if required)

HARDWARE:

o Type Computer: IBM 360/370
o Operating System: System J
o Minimum Storage Requirements: 400K bytes of storage
o f'eripheral Equipment: none

SUFTWARE:

o Programming Language: GPSS V
o Documentation: Available in HQ USAF/SANC and SAGM
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TIME REQUIREMENTS:

r 8-10 hours to complete new scenario, about one hour for
moderate changes

o 1-20 minutes CPU time per cycle, depending on scenario
o 1-2 hurs djta output analysis

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Five times per week

USER: AF/SAGM

POINT OF CONTACT: HQ USAF/SAGM
The Pentagon
Washington, D.C. 20330
Telephone: (202) 694-1844
AUTOVON 224-8155

MISCELLANEOUS: While not specifically linked to another model,
RECEIVER ONE can use the sorties per day output from the OSD/PA&E
ISDM/MIDAS models as an input
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TITLL: REGRIP - Revised Growth Requirements for Industrial

Preparedness

PROPONENT: Federal Emergency Managemiient Agency

DEVELOPER: Batelle Northwest Laboratories for the Resources
Preparedness Office, Office of National Preparedness Programs,
Federal Emergency Management Agency

PURPOSE: REGRIP is a computerized Dynamic Linear Programming
Model designed to:

o Identify industries in the economy that could not expand
rapidly enough to meet the demands of a mobilized economy

o Evaluate minimum cost approaches to provide the industrial
capacity, skilled labcr and strategic materials inventories
necessary to meet all civifian and defense needs in wartime
economy

o Determine investment paths to either maximize defense goods
production in one version or to meet all civilian and defcnse
demands in another version

REGRIP employs the Leontief Dynamic Inverse Tehcnique to simulate

impacts of mobilization for war on the domestic economy. The model
can be used to analyze the economic effects of both general and
limited war. There are two versions of the REGRIP model - REGRIP-MAX
and REGRIP-MIN. REGRIP-MAX maximizes the weighted production of goods
for the Department of Defense subject to sufficient production levels
of intermediate goods, investment goods, defense goods and consumer
goods and subject to capacity, lead-times, materials, and employment
constraints. REGRIP-MIN minimizes the costs of adding increments
in capacity, skilled labor, and strategic materials stockpiles to
the peacetime economy to meet all civilian and defense require-
ments during mobilization. REGRIP models have been employed to address
two problems: (a) to identify potential bottlenecks in capacity
and skilled workforce in satisfying defense goods production requirements,
and (b) to estimate required levels of civilian austerity to meet
defense requirements. The model begins with a given level of defense
goods requiements based on a given mobilization scenario. Then REGRIP
solves for industrial outputs subject to capacity and workforce skill
constraints. REGRIP is dynamic in a time-step sense and simulates up
to eight six-month periods. Investments are generated where needed,
but capacity expansion is limited by lead times for capacity installation.

GENERAL DESCRIPTION: RFGRIP is a one-sided, deterministic model capable
of considering industrial production to support land, sea, air, and
paramilitary forccs as well as civilians. REGRIP was primarily designed
to consider 115 US industrial sectors, from which it in its present form
cannot vary. The model can consider from fou- to eight six-month time
periods.
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IPUT:

o Defense and civilian goods requirements
o Input-Output tables
o Occupational employment matrices
o Materials consumption ratius
o Industrial capacities ana workforce occupational

availability

OUTPUT: Computer printouts of linear programming solutions including
lists of industries constrained by capacity of workforce occupational
limitations.

MODEL LIMITATIONS:

o Certain critical industry bottlenecks will not be revealed
by a consideration of 115 aggregate industries

o Inappropriate for use in estimating national production
or workforce goals in its present configurations

o Limited by lack of adequate maximum capacity data
o National in scope with no regional, local or establishment

detail

HARDWARE:

o Computer: UNIVAC 1108
o Operating System: UNIVAC 1180 series
o Minimum Storatge Required: 32K 36 bit words
o Peripheral Equipment: Disc, UNIVAC 9300 printer,

Honeywell Printer

SOFTWARE:

o Prograning Language: FMPS, FORTRAN V
o Documentation: "A Model to Identify Potential Resource

Constraints in a War Mobilization," Final report to FEMA
by Atelle Northwest Laboratories (Aug 1979). No draft
copies currently available

TIMI HL0OUIKUMLNTS:

o 3 months to structure data in model input format
o One day to analyze output
o 40 Minutes CPU time

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 30 timcs per year
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USER: Resources Preparedness Office, National Preparedness Program,
Federal Emergency Management Agency

POINT OF CONTACT: Mr. E. L. Salkin
Resource Preparedness Office
National Preparedness Program Office
Federal Emergency Management Agency
Washington, D.C. 20472
Telephone: 202 287-0150

KEYWORD LISTING: Linear programming, Economic, Resources, Capacity,
Manpower
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TITLE: RELACS - Redl Time Land Air Conflict Simulation

PROPONLNI: IABG/SOP Ottubrunn, Germany

DEVELOPER: IABG/SOP Ottobrunn, Germany

PURPOSE: Analysis of land and Air Force force structure and operational
concepts at the theater level. RELACS is also using as a training
yame at the Command and Staff College.

GENERAL DESCRIPTION: RELACS is a computer assisted, two-sided,
tneater level, mixed (stochastic-dererministic) event store simulation.
Its primary solution techniques are lanchester equations and probability
theory.

OUTPUT: Printout describing course of land and air battles and unit

status. Post processor provides detailed game statistics.

MODEL LIMITATIONS:

o Maximum ground force units - 300
o Maximum types aircraft - 30
o Maximum types SAM's - 9
o Maximum types AAA - 8
o Supply not considered

HARDWARE:

o Computer: CDC CYbER 175
o Operating System: NOS
o Minimum Storage Required: 150,000 Octal words

SOFTWARE:

o Programming Language: FORTRAN
o Documentation: Available in German

TIME REQUIREMENTS:

o To acquire Data Base: I month
o To Structure Data in Model Input Format: 1/2 month
o Player Learning Time: 1 week
o Playing Time: I month
o CPU Time per Cycle: 800-1500 seconds

SECURITY CLASSIFICATION: RFSTRICTED

FREQUENCY OF USE: 120 times per year

USERS: IABG/SOP

POINT OF CONTACT: IABG
Abteilung SOP
Einsteinstrasse
D 8012 Ottobrunn, Germany
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nITLL: RISK II

it<UPONLNT: Federal Emergency Management Agency

DEVELUPER: Computer Maragement Office, Office of Information
Resources Management, Federal Emergency Management Agency

PURP6SE: RISK II is a computerized, nuclear attack assessment model
designed to facilitate the production of "hazard" studies which
provide emergency planners with comprehensive characterizations of the
1 ;ipact of contingencies created by nuclear attacks. Hazard studies
establish best-to-worst characterizations of the spectrum of estimated
effects of nuclear attack or post-attack survival conditions pertinent
to planning contingencies. In each case, the spectrum presumes to
cover the range of plausible effects/conditions considering enemy
offensive capabilities used in the study. Alternative nuclear atacks,
i.e., options, are devised to represent varying possibilities with
respect to the initiation of a nuclear war. For each option, a series
of outcomes (trials) is gamed through the Nonte Carlc program of RISK
ii. The heart of the model is the "Point Experience Computation"
wherein for each trial, nuclear effects are computea for geographic
reference points and their associated resource categories. These
effects include blast overpressure, fallout radiation intensity, time
of first f'l lout arrival and equivalent residual dose. The results
for all trials and reference points make up the "Point Experience
Library" and provide the basic profile of the possible range of
nr.clear effects which may be anticipated. Physical vulnerability
dno shelter protection factors are applied to the spectrum of nuclear
effects resjlting in point analysis and summary analyses probability
ranges which are essential for nuclear contingency planning.

GLNERAL DESCRIPTION: RISK II is a one-sided, stochastic model capable
of considering resource points on an individual basic if desired, and
of aggregating up to a worldwide level. Although designed primarily
for use with the extensive FPA data bank on the , the model can
operate anywhere in the Northern Hemisphere with the dppropriate input
oata. Monte Carlo methods and theory are the primary solution
techniques used.

INPUT: Weapon application lists for each option with nuclear detona-
tion data, trial structure specifications and resource data.

OUTPUT:

o For various geographic reference points, splected probable
results of basic nuclear effects are recorded in various
formats. The most extersive application of this type provides
probable effects for several thousand representative reference
points organized alphabetically by cities within states by FEMA
regions.
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o Summary analyses provide the planner with a prospective best-
to-worst range of resources available after a nuclear attack.
A routine is also available to develop a probable range of
local, time-phased, supply requirement comparisons which
indicate prospects for a surplus or deficit in such items as
medical service housing and time-phased casualties.

MODEL LIMITATIONS: lhe weapon application list is limited to 3,000
weapons per option. Since the relative numbers of trials determine
the relative weighting of the options, each option is given sufficient
trials to provide representation of the principal variables (circular
error probable, probability of arrival and wind season). In past
studies, trials per option have ranged from eight to twenty. A dis-
cussion of the statisticdl reliability of RISK II is in National
Resource Evaluation Center (NREC) Technical Report No. 22, "An Analysis
of the Reliability of the RISK II Computer Statistical Mudel." Tables
of confidence levels are given in the documentation. Nuclear Attack
Hazard in the United States - (HAZARD-Ill is ir preparation.)

HARDWARE:

o Computer: UNIVAC 1108
o Operating System: UNIVAC 1100 Se.'ies
o Minimum Storage Required: 64K
o Peripheral Equipment: UNIVAC 9300 Card Reader and Printer,

and Honeywell Page Printing System

SOFTWARE:

o Programming Language: FORTRAN V (UNIVAC 1108)
o Documentation: NREC Technical Report #11, RISK II NREC

Vulnerability Analysis Comutation System, June 1965 (to
be revised to reflect the latest changes in the methodology
used by the system.)

o Documentation of the RISK II computer routines is currently
being prepared for the programs which have been converted to
the UNIVAC 1108 and will be published as Technical Manual 272.

TIME REQUIREMENTS:

o Approximate y 1-2 weeks Pith current data base; approximately
i month to acquire and structure a new data base

o CPU time per model cycle is variable, ranging from a fuw to many
hours, depending on the problem under consideration

o Days to weeks to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Major studies: HAZARD-69, HAZARD-Ill
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USERS:

o Principal: Federal Emergency Agency
o Federal non-defense departments and agencies with emergency

responsibilities under Executive Order 11490, 28 October 1969

POINT OF CINTACT: Dr. William T. Fehlberg
Computer Management Office
Office of Information Resources Management
Resource Management and Administration
Federal Emergency Management Agency
Washington, D. C. 20472
Telephone: 301-926-5411

MISCELLANLOUS: RISK II takes weapon assignments from the Attack
-uenerator Model.

KEYWORL) LISTING: Analytical Model , General War, Damage Assessment/
Weapons Effectiveness, Nuclear Forces, C,mputerized, Stochastic,
Vulnerability Analysis
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I ILL: RPlil - Rapid Production Model

PROPONENT: US Arms Control and Disarmament Agency

DEVELOPER: Academy for Interscience Methodology

PURPOSE: RPM is a comuterized, analytical nodel designed to provide
the capability for concise, detailed study of strategic force
exchanges.

GENERAL DESCRIPTION: The model provides the capability to utilize
any weapon force against any target type as described by the user.
Force effectiveness is mieasured in target and collateral damage and
personnel fatalities and casualtie from fallout.

INPUT: Weapons system descriptions
Target and collateral data bases (coordinates, hardness,
value, radius, etc.)

OUTPUT: Computer printout of target and collateral damage ano
fallout fatalities and casualties.

HARDWARE:

o Computer: CDC CYBER 170
o Minimum Storage: 1JOK

SOFTWARE:

o Programming Language: FORTRAN IV
o Documentation: Available from USACDA

TIME REQUIREMENTS: Dependent on Problem - 2 man weeks to structure
average problem

SECURITY CLASSIFICATION: UNCLASSIFIED

FLEQUENCY OL USE: Daily

USERS: USACDA, JSTPS, CNO (0P604)

P(INT OF CONTACT: Office of Operations Analysis
U.S. Arms Control and Disarmament Agency
State Department
320 21st Street NW
Washington, D.C. 20451

KEYWORD LISTING: Computerized; Strategic; Fallout; Nuclear
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TITLE: RRAM - Recruiting Resource Allocation Model

PROPONENT: Air Force Human Resources Laboratory, Manpower and Force
Management Systems Branch, Decison Models Function (AFHRL/MOMD)

DEVELOPER: Same as proponent

PUkPOSE: To develop a mathematically optimal scheme for the utilization
an aocation of scarce Air Force Recruiting Service resources,
especially recruiter resources.

GENERAL DESCRIPTION: RRAM allocates man-months of -ecruiter effort
across the Air Force Recruiting Service structure down to the office
level. For some 1000 offices (the size of the model at the time of
development) an extensive recruiting productivity and demographic data
base was constructed and nonlinear regression was used to produce a
marketing effort function for each office. That functional response
to recruiting effort is then an objective function in a dynamic
prugrdiming allocation routine.

INPUT:

o Interactive input
o Number of offices, recruiters initially desired, and limitations

on recruiter mobility
o Recruiting Service program
o Required number of recruits

OUTPUT:

o Desired number of recruiters to achieve goals
o Allocation of recruiting eff rt by office, flight, squadron,

and group
o Comparison of desired with previous actual productivity

MODEL LIMITATIONS:

o Allocation must be by fixed recruiting structure--model does
not indicate where nonexisting offices should be located

o Nonlinear response function inay not always be appropriate for
data

o Maintaining of data base currency

HARDWARE: Currently running interactively on UNIVAC 1108/81. Printer

required fur hard copy.

SUFTWARL: FORTRAN IV

TIME REQUIREMENTS: For 1000 office allocation of 2000 recruiters,
approximately one minute.
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SECURITY CLASSIFICATIUN: UNCLASSIrILD

FREQUENCY OF USE: As required

USERS:

o AFHRL for development
o Air Force Recruiting Service for operational use

POINT OF CONTACT: Air Force Human Resources Laboratory
Decision Models Funrtion
Manpower and Personnel Division
Brooks AFB, Texas 78235
Telephone: AUTOVON 240-3648

Commercial 536-3648

KEYWORD LISTING: Optimization model, Resource Allocation model,
Dynamic programming, Nonlinear Regression, Sales Force Allocation
Model
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TITLE: SAFE - Safeguards Automated Facility Evaluation

PROPONENT: Naval Surface Weapons Center, White Oak, Code G42

DEVELOPER: Sandia Laboratories

PURPOSE: Safeguards Automated Facility Evaluation (SAFE) is a global
eValuation for fixed site physical security systems using optimum pathing
algorithms.

GENERAL DESCRIPTION: SAFE uses a digitized representation of the
facility under evaluation. Together with such parameters as guard
response times, penetration times, movement speeds, security detectors,
etc., the security system is evaluated in a deterministic or stochastic
manner.

INPUT:

o Facility description
o Guard response
o Guard arms
o Threat speed
o Threat arms
o Probability of detections

OUTPUT:

o Probabiity of detection
o Probability of interruption
o Probability of system win

MODEL LIMITATiONS:

o Tactics limitations
o Facility complexity

HARDWARE:

o Computer: PE 3220, 7/32
o Operating System: OS 32/MT
o Minimum Storage: 450KB
o Peripheral Equipment: Printer, Graphics CRT, Digitizer

SOFTWARE:

o Language: FORTRAN VII
o Documentation: User's/Programmer's Manual
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TIME tQUiRLMENTS:

o 10 hours to input facility description and other security
system details

o 15 minutes for complete analysis of security system

SECURITY CLASSIFICATION:

o Model: UNCLASSIFIED
o Data: Function of facility
o Results: Function of facility

POINT OF CONTACT: Mr. Ed Jacques
NSWC/G42
White Oak
Silver Spring, MD 20910
Telephine: (202) 394-2396

KEYWORD LISTINU: Physical Security Model
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TITLE: SAMEM Sustained Attrition

PROPONENT: Chief of Naval Operations, OP-96

DLViLLOPER: Naval Surface Weapons Center/Dahlgren -aboratory
Warfare Analysis Department

PURtIOSE: SAML, is a computerized, analytical model that evaluates the
effectiveness of a mine plan that includes mine choice and field
design. The primary problem addressed is that of demonstrating the
capability of a minefield of causing casjalties and of identifying
that which would need to be done to the minefield if it did not
perfon as advertised. It can also be used to test mine counter-
measure (MCM) tactics.

GENERAL DESCRIPTION: SAMEM is a two-sided, stochastic model involv-
ing mining and influence minesweeping. It is designed to consider
individual mines, individual ships and specific mir settings, and can
aggregate up to any level for the normal minefield. Simulated time is
treated on an event store basis. Monte Carlo simulation is the
p)rilildry solution technique used.

INPUT: All dati relative to the mines countermeasures and traflic
'hips, e.g., mine sensitivity, charge weight, ship speed, displace-
merit, number uf mines, placement, countermeasure data, etc.

OUTPUT:

o Number of casualties
o Number of mines fired
u Level of damage to each casualty

HARDWARE:

o Computer: CDC 5700
o C6perating System: SCOPE
o Minimum Storage Required: 33K

SU JWARL :

o Proralmmuing Language: FORTRAN IV
o Documentation consists of a Command Manual and an Input Guide

TIML REQUIREMENTS:

o 2 days to acquire base data
o 1 man-day to structure data in model input format
o Average of 5 seconds CPU time per model cycle
u I day to analyze and evaluate results
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SECURITY CLASSIFICATION: UNCLASSIFIED

IRLLUNCY OF USE: Twice per year

USLRS: NSWC for COMINWARFOR

POINT OF CONTACT: Naval Surface Weapons Center/Dahigren Laboratory
Operations Research Division (Code KC)
Dahlgren, Virginia 22448
Telephone: 703/663-7406 or 663-8645

KEYWORD LISTING: Analytical Model, Damage Assessment/Weapon
Effectiveness, Sea Forces, Computerized, Two-Sided, Stochastic, Event
Store
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TITLE: SAMS - Surface-to-Air Missile Simulation (TOP DOWN ZINGER)

PROPONLNT: JTCG Model Repository at Wright Patterson AFB

DEVELOPER: AF/SAGF

PURPOSE: Analysis

GENLRAL DESCRIPTION: SAMS is a family (SA-2 to SA-11) of computer
models which simulate either an infrared or radar surface-to-air
mnissile (SAM) system. The models include interaction of a maneuvering
aircraft flight path with a guided missile fligtt path. For the rada-
controlled SAMS the interaction inciudes considerations of target radar
signature, conand generation, guidance dynamics, missile kinematics, tracking
uncertainties, and proximity fusing. For the IR SAM the interaction takes
into account target infrared signature, atmospheric attenuation, seeker
sensitivity, guidance dynamics, and missile kinematics. Both the IR and Radar
SAMs use aircraft vulnerable area.

INPUT:

o Number arid at "ay of missile sites
o Specifics on firing conditions and interactions with terrain

as applicable
o Model has a preprocessor

OUTPUT:

o Computer printout of results of engagements
o Information printed is user selectable
o Model has a postprocessor

MODEL LIMITATIONS: Model is a one-on-one simulation

hiAkDWARE: Model is designed for CDC and IBM computers and easily
transportable to other machines

SOFTWARE:

o Models are written in standard ANSI X3.9-1966 FORTRAN
o Docuintation: Excellent documentation available at the

JTCG Model Repository at Wright Patterson AFB

TIME REQUIREMENTS:

o A single shot one-on-one engagement will use 30 seconds

of run time
o Total run tine depends on both the number of sites and

the shots per site

575



SECURITY CLASSIFICATION: SECRET/NOFORN

FREQULNCY OF USE: Ten to twenty times a month

USERS: This model has been made available to ASD, AFFUL, AFAL, FTD,
N l Weapons Support Center, AFTEC, USAFE, IDA, ADTC, General
Dy...nics, Rockwell, Martin-Marietta, AMRL, TFWC/SA, Los Alamos
Scientific Laboratory, Sandia, Naval Postgraduate School, Naval Air
Systems Conmiand, Joint Cruise Missiles Program Office, McDonnell-
Douglas, Fairchild Republic, Calspan, AF School of Aerospace
Medicine, SAI, Northrop, Booz-Allen, Texas Instruments, Boeing,
Gruninan, AMSAA, Honeywell, and Quest

POINT OF CONTACT: AFWAL (FIMB)
ATTN: Jim Folck
AUTOVON 785-5888

COMMENTS: SAMs is currently under test thru contract with TRIAD
Microsystems, Inc. Model is expected to be available to the
repository in the winter of 1981. Model will be validated against
FTD/MIA intelligence data in the CY 81/82 time frame.
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TITLE: SAIB HORSE V.20

PROPONENT: AFEdC/SATB

DEVELOPER: AFEWC/SA16

PURPOSE: Use one-way beacon equation modified by EPM 73 (ECAC) Propagation Loss
Mode--to evaluate single Jarmer vs. single/multiple threat(s).

GEIIRAL OLSCR!PIONJ: This program set permits developing a data fi~e of potential
threat-]-cationsand jammer parameters. This data is selectively used to construct a
work file; in turn, this work file profices tne data requirea to determine the area of
coverage of a threat location employing a transceiver for which the parameters have been
added to the work file. This program set includes computation of raoio-propagation
losses oue tc atmospheric anomalies; triese anomalies are usea in conjuncz'on with the
one-way beacon equation in log form to compte terminal-point-signal density of both
janoners and transmitters.

a. The ratio between janiier and signal intensities is compared against a required
J/S, relative range ratios are modified as requirc, ana the evaluation is repeated or
the data point stored. Data output is both graphical and tabular.

b. Tabular data output includes:

(1) Jammer, Location (lat/long)

Parameters

LOS (line-of-site) LOS Range

Frequency

J/S Required

Terrain Type

(2) For each Site:

Name and Reference rNumber

Location (fat/long)

Location (Range/Bearing from Jammer)

Transmitter Power

Transmit Antenna Gain

Area of Coverage for each 10* ground site

Graphic output displays relative relationship between Jammer, sites, and
each site's area of coverage on a scaled chart.

577



INPUT:

To Data Tape

Nane/Designation of Site

Lat/Long Location in Deg, 111n, Sec

For Jaitvers; both items above plus

Jamner Power

Jarimer Antenna Gain

Jammer Bandwidth

To Work File

Extracts of Data Tape

Antenna Polarization

Receiver Bandwidth

Type of Terrain

J/S Ratio Required

OUTPUT: Tables and graphics as described in the General Description

MODEL LIMITATIONS:

Frequency: 40 < F < 1000 units

Altitude: 0 < ALT < 40,000 Ft

Model is static

HARDWARE:

Computer: TEKTRONIX 4051 w/tape drive

Minimum Storage Required: 32.000 bytes (8 bits/byte)

Peripheral Equipment: Hardcopy Printer TK 4631

SOFTWARE:

Prograr rmng Language: TEKTRONIX BASIC for TK 4051

Documentation: None as of 30 Jan 80

LIME R f UiRF NTS:

Fully load one data tape: 30 min

Run one jammer against 10 sites: 35 min
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SEC 'ITY CLASSIFICATION: CONFIDENTIAL

FRL ,LNCY OF USE: 3 days per week

US, R : AFEWC/SATS

POINI O1 CONTACT.: AFEWC/SATS
Capt L. P. Kelley
San Antoro, TX 78243
Telephone. 512/925-2427/AJTOV&,,: 945-2427
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TITLE: SA-7B.VOl (SA-7B Intercept. Capabilities)

PROPONENT: AFEWC/EWTR

JtCVELOPER: AFEWC/EWTR

PURPOSE: Display SA-7B intercept capabilities

GENERAL DESCRIPTION: Program incorporates SA-7B time/velocity data anL calculates
misslpotioT- reative to aircraft for the intercept event. Program intended only
for approximation of interceFt times.

INPUT:

Target Aircraft Velocity

Target Aircraft Altitude

Target Aircraft Y offset from SA-7 Launch Sie

Launch del'y time (time after &ircraft passes SA-7 position (along X axis)
before SA-' launch)

OUTPUT:

Altitude versus range plot of aircraft and missile positions

Missile intercept time relative to lajnch time

MODEL LIMITATIONS:

A. Program Assumes:

1. Missile Tracking error = 0

2. No counte.measures tt1 Dy target aircraft

3. Target aircraft in straight and level flight at constant airspeed

4. No wind

B. SA-7 velocity/time data is a curve fitted approximation of intelligence
da a obtained 1976

HARDWARE:

Computer: PDP-il

Operating System: TEK,PNIX WDI BASIC

Minimum Storage kequiremenl: 28,000 or memory

Peripheral Equipmert: CPIOO cassette tape drive

581 'i



SOFTWARE: Programming Language: WDI BASIC language

TIME REQUIR-EMENTS: 60 seconds total run time

SECURITY CLASSIFICATION: SECRET

FREQUENCY OF USE: Once each year

POINT OF CONTACT: AFEWC/EWTR
Mr. David Brown
San Antonio, TX 78243
Telephone: 512/925-2567/AUTOVON: 945-2567

KEYWORD LISTING: SA-7B, Intercept

L
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TITLE: Screen Model - Wagner "Screen" Model

PROPONENT: Chief of Naval Operations, OP-96

uLVELOPER: Wagner Associates

PURPOSE: Screen Model is a computerized, analytical, and damage
assessment weapon effectiveness model. It analyzes engagements in
which a force of one or more submarines attempt to approach a group of
carriers (or other protecteo force) througn various detection fields
projected by any arbitrary configuration of active and passive sensors
surrounding the group of carriers. Its priilary function is to evaluate
the probability of submarine detection within the screen. It also
deals with cost trade-offs between platforms.

GENERAL DESCRIPTION: Screen Model is a two-sided, deterministic model
which deals with air and sea forces. It was designed to deal with
forces at task group - individual ship or air unit. Model was
designed for surface screen and can be manipulatea from surface
platforms to submarines to airborne platforms. This model uses
probability as method of solution.

INPUT:

o Sensor beam patterns
o Processor characteristics
o Environmental data
o Target and own force noise data
o Relative target and sensor motion

OUTPUT:

o Computer printout listing probability of detection
o Cumulative probability of detection as a function of time
o Pattern of probability of detection posed by all sensors

combined
o Area of uncertainty associated with each target over time

NODLL LIMITATIONS: Maximum of 40 sensors and 10 targets

HARILWARE:

o Computer: Various
o Operating System: Large Capacity
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SOFTWARE:

o Progranmuiny Language: FORTRAN FOUR
o User's and Programmer's manuals are not complete

SECURITY CLASSIFICATIC,:: UNCLASSIFIED

FREQUENCY OF USE: 100 times per year

USERS:

o OP-961
o CNA
o OP-02

POINT OF CONTACT: Mr. Robert Hallex (OP-961)

MISCELLANEOUS:

o Linked with campaign models
o Provides screen data

KEYWORD LISTING: Analytical, Damage Assessmtent/Weapon Effectiveness,
Air, Sea, Computerized, Two-sided, Deterministic
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TITLE: SCSS - Ship Combat System Simulation

PROPONENT: Naval Ocean System Center

DEVELOPER: Naval Ocean System Center
Naval Weapons Center
Naval Surface Weapons Center
CACI Inc.

PUHPOSL: The Ship Combat System Simulation (SCSS) is a tool for
evaluating the effectiveness of ship command and control systems
within the following context: (1) totai snip combat system, and
(2) multithreat/multiwarfare environment. The SCSS capability can
be used in the following applications: (1) a combat system design
tool for combat system engineers, (2) equipment trade off analysis,
(3) quantifying measures of effectiveness and, (4) develop fleet
tactic-.

GENLRAL DESCRIPTION: The SCSS is written in a process orientation
oTSfnscript 11.5.- The simulation nas two distinct yet overlappiny
world views. First, there is the external worca in wnich all the
observable objects (processes) operate. Each of these observable
objects can involve many processes which communicate with each other.
The Shipboard Combat System represents the internal view oF the observable
ubject. In the external world interprocess communication is accomplished
by d')propriate calls to a BOOKKEEPER routine, whereas, the shipboard
combat system processes communicate via node-link-message construct.
The ship combat system is represented in SCSS as a network of information
processors. Each node in the network represents a decision or action
unit in the system. A node is connected to other nodes in the system by
explicit links. A link serves as an information transfer path. Some
links represent computer transfer paths. Others represent voice phones,
etc. A message is sent over a link from one node to another. Associated
with each node is a process description of the simulated combat system
element. Examples of such processes range from the radar which inter-
faces with the external world to the launcher, the air detector/
tracker, the ship weapons coordinator, etc. The model is intentionally
very modular so that, as requirements change, new systems may be quickly
integrated into it.

INPUT:

o Threat position and speed
o Combat system node/link diagram
o Combat system component performance data (node data)
o Weapon probability of kill
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rurrUr:

o Computer printout ot events versus tiile
o Sequence/timing diagrams
o Node/message summary
o Trajectory plots
o Node statistics

MODEL LIMITATIONS:

o Partial ASU capability
o No ASW capability

HARDWARE:

o Computers - Honeywell 6060, CDC 6500, UNIVAC 11U8
o Peripheral equipment - line printer, Gould plotter,

eight track tape drive

SOFTWARE:

o Programming language - Simscript 11.5 language
o Documentation - Users Manual, Model Description

Baseline Run
o Above three documents are complete

TIME REQUIREMENTS: Approximately one month to obtain (SCSS model,
data base, documentation)

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: SLSS is used many times throughout the year

USERS: Naval Ocean Systens Center, Naval Weapons Center, Naval Surface
Weapons Center, Hughes Aircraft, CACI Inc., Sperry Univac, Honeywell,
and Raytheon

POINT OF CONTACT: M. Pohoski
NOSC/824
San Diego, California

KEYWORD LISTING: Combat system simulation, Simulation, Combat
system engineering, Wargaming
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TITLE: SDEM-System Dynamics Economic Model

PRUPONLNT: Federal Emergency Management Agency

oLVLLOPLR: Civil Preparedness Office, Office of National Preparedness
Programs (contract) and Computer Management Office, Office of Information
Resources Management, (assimilation), Federal Emergency Management Agency

PURPUSL: The purpose of the System Dynamics Economic Model are as follows:

1. To develop a robust modeling technique which could overcome
deficiencies in convergence and feasioility of solutions of conven-
tiondl econo~ietric, input-output ano mathematicil )rogrammin,
methods for evaluating post nuclear attack economic conditions.

2. To evaluate capabilities and policies for wartime production and
economic recovery in the US following nuclear attack.

3. To evaluate impacts. of Federal fiscal ana monetary policies
under an extreme ranje of emergency economic condtions including
survival aid recovery from nuclear attack ana mobilization for
conveiitional or general war.

4. To evaluate the effects of Feder,l resource management policies
on economic and industrial response and recovery reactions to a
variety of emergency situations including mobilization for war and
nuclear attack.

5. To evaluate the effects of social, political and psychological
factors on economic performance during and following severe emergencies.

SUEM is a computerized analytical system for simulating the dynamics
of emergency economic and industrial performance. The system is
designed for analytical rather than training purposes. It could,
however, be adapted to the training of emergency planning analysts.
Presently, the SDEM does not play a s.gnificant role in FEMA emergency
planning.

GENERAL DESCRIPTION: SDEM considers US economic and industrial
performance in u dynamic, deterministic manner. Stochastic relation-
ships could be modeled by extension of the model. The model is
concerned with production and consumption of goods and services
including those required for military purposes.

SOEM considers 11 production sectors, households and government and
government in its economic configuraation. It cannot be easily
changed from that sectoring. The model was designed to robustly
evdluate dl conceivable ranges of domestic economic emergencies.

Time is incremented on a step-wise basis but extremely small time
intervals can be evaluated. A simulated span of many years can be
evaluated in a few minutes of elapsed time.

587



The SDEM, as its name implies, employs the System Dynamics (L)YNAIO)
technical of solution.

INPUT: To define a scenario, numerous parameters in t1- model may be
altered. For exapmple, in a nuclear attack scenario, ,;sessed weapons
effects; damage to capital stocks, population and financial institutions;
psychological and political factors; and changed demands for goods and
services would be inputs to the SDEM.

OUTPUT: The SDEM outputs constitute simulated values of industrial
prouction, consumiption, inflation, employment for numerous categories.
The user has great flexibili-y of choice in specifying output intervals
and data to be listed or plotted. A severe difficulty with outputs of
SDEM is the unstructured and awkward tabular format.

MODEL LIMITATIONS: The limitations of the SDEM include:

o A lack of careful review, testing, and validation to full)
determine analytical limitations.

o Poor repor generating capabilities to facilitate presentation
of model results.

o Limited capabilities to simulate a wide variety of proposed
fiscal and monetary policies.

o System dynamic technique is inappropriate for statistical
forecasting.

o Analysis of current economic conditions is limited because model
is uenchmarked to the 1965 rather than 1980 economy.

o Data on which SDEM is based is undocumented.

o Eleven industrial sectors are too highly and inappropriately
aggregated for most purposes.

HARDWARE: SDEM is resident on the FEMA UNIVAC 1108 computer and is
executable in 60,000 words of main memory.

SOFTWARE: SDEM is programmed in DYNAMO, a FORTRAN-based macro language.
The documentation for SDEM Is unpublished and presently incomplete.
Draft copies are not yet available.

TIME REQUIREMENTS: SDEM was developed at a cost of $160,000 in
contract funds. In-house development has required four staff montis
to date and unknown amounts of computer time. Testing and modification
of the model may require another staff year of effort and around b00
hurs of standard units of precessing. Depending on the numbers of
time periods required, a simulation can be completed in 10 minutes of
computer time. Analysis of output in its present form is a herculean
task.
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SECURITY CLASSIFICATION: UNCLASSIFIED. Simulations may -equire
classification depending on content.

FREQUENCY OF USE: Before SDEM was fully developed, it was applied in
a mobilization exercise, a study of alternative civil defense strategies
and studies of economic stabilization strategies in FY 1981. SDEM is
likely to be applied in up to six different projects per year. Simu-
lations of individual scenarios or policy strategies may number in
the hundreds annually.

USERS: SDEM is used by FEMA in support of mobilization exercises,
planning for emergency economic stabilization and by the FEMA Advisory
Board to evaluate civil defense strategies. The Department of the
Treasury utilizes SDEM on the FEMA computer in its emergency prepared-
ness activities.

POINT OF CONTACT: Dr. William T. Fehlberg
Computer Management Office
Office of Information Resources Management
Resource Management and Administration
Federal Emergency Management Agency
Washington, DC 20472
Telephone: (301) 926-5411

MISCELLANEUUS: It is planned, depending on resources available, to
develop report generating capabilities for SOEM and to re-benchmark
3UEM to 198u economic conditions.

KEYWORD LISTING: Economics, Industrial, Nuclear, War, Mobilization,
DYNAMO, Uynamics, Simulations, Model, Systems
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TITLE: SUM - Security Device Model

PROPONENT: Naval Surface Weapons Center, White Oak, Code G42

DEVELOPER: Computer Software Analysts

PURPOSE: Security Device Model (SDM) is an analysis tool for use in
assessiny the effectiveness of a sensor and processor in detectng
physical security phenomona.

GENERAL ULSCRIPTIUN: SUM contains uD-inodels of the room being
dtcte-, thesensr, the processu;, ana target. By running SDM in
deterministic or Monte Carlo mode, the effectiveness of the security
device under evaluation can oe determined against the target.

INPUT:

o Room dimensions
o Fixed obstacle
o Moving targets
o Sensor characteristics
o Run mode

OUTPUT:

o Event trace
o Detection log

MODEL LIMITATIONS: Run time

COMPUTER SYSTEM:

o CompuLer. PL 3220,7/32
u Operating System: OS 32/MT
o Minimu,,i Storage Required: 650 KB
o Peripherdl Equipment: Terminal, printer

3tO IWARL-

o Languaye: FORTRAN VII
o Document Lion: User's/Programmer's Manual

TIME REQUIREMENTS:

o 10-20 minutes to set up scenario
o 19-120 minutes depending on run length and time step
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ALUkITY C-LASSIFICATIUN: UncldSSified

POINT UF CUNTACT: Ld Jacques
NSWC/G42
White Oak, Silver Spring MD 20910
(202) 394-2396

KEYWORD LISTING: Secuirty Device Model
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TITLE: SEACOP - Strategic Sealift Contingency Planning System

PROPONENT: Military Sealift Command

DEVELOPER: Navy Regional Data Automation Center (NARDAC)

PURPOSE: SEACOP is a computerized plann;ny model aeveloped to assist
planner-andlysts in determining whether ii vement requirements specified
in a CINCs Operation Plan (OPLAN) can be satisfied by available
sealift resources.

GENERAL DESCRIPTION: SEACOP is an automated computer system
designed for the Military Sealift Command 'MSC) to provide shipping
transportation schedules based on the cargo, troop, ana POL require-
ments of a joint operations plan (OPLAN) or exercise/study. Using the
snipping resources dvailable to MSC along with characteristics of the
ports to be used and the specified assumptions ano planning factors,
the system identifies the types ano numoers of ships required to
accomplish the sealift tasKs. If the sealift schedule reflects a
large shortfall ana time permits, SEACOP can be rerun with reviseo
input parameters to produce alternative movement scheoules that may be
feasible for MSC to support. The movement schedule plus the corres-
ponding reports or annexes produced by SEACOP supply the military
plans analyst with the information necessary to determine if the
sealift requirements can be delivered within the established tine
frame. The types of parameters available to the user are: Panama/Suez
Canal status, peacetime, wartime or ocean clearance ship availability
computations, strategic warning (days), independent and/ r convoy
shipping, escorts, attrition, minimum/i-Qximum convoy size, peacetime
or wartime port tnroughput capability; minimum load for scheduled
ships; and combat/administrative loading factors for ships.

INPUT:

o Time-Phased Force Deployment Data (TPFDD)
o Sumiary Reference File (SRF)
o Type Unit Data File (TUCHA)
o Port characteristics
o Ship characteristics
o Ship locations
o User parameters

OUTPUT:

o Movement Table for each OPLAN Force Requirement Number, Resupply
or Replacement Increment Number

c Ship schedules showing loading/dischargin(u schedules and
listing the requirements carried

o Sumllaries of requirements scheduled, delivered, attrited, and
flagged by type requirement and by time frame

o Port workload suwiaries showing number of ships and amount of
requirements by type by day
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MODEL LIMITATIONS:

o Port of origin/destination matrix limited to 50

HARDWARE:

o Computer: Honeywell 6000 (WWMCCS)
o Operating System: GCOS
o Minimum Storage Required: 25,000 little links of temporary

arid IMass storage
o Peripheral Equipment: Central Processirj Site - One card

reader, one printer, two tape drives; Remote Processing
Site - one remote line printer, RLP-3OOT, onc 7705 CRT
terminal

SOFTWARE:

o Programming Language: COBOL/FORTRAN
o Documentation: Users Manual and Program Maintenance Manual

completed I October 1981

TIME REQUIREMENTS: 4-20 hours clock timz for a complete system run
for one OPLAN.

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Twice weekly

USERS: Military Sealift Command

POINT OF CONTACT: Commander, Military Sealift Command
ATTN: J. Katherine Wiswesser (M-63)
Washington, DC 20390
Telephone: Autovon 292-2899

Commercial (202) 282-2899

MISCELLANEOUS: Input must be in JCS Joint Operat 4on Planning System
(JOPS) TPFDD format.

KEYWuRD LISTING: Computerized; Analytic; Logistics, Sealift Feasibility,
Politico-Military Situations.
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SE AL IF T

-Pki ONLNT: Chief of Naval Operations, 6P-96

Jt-VELQPER: Center for Nov21 Analyses

PURPUSL: SLAL IFT i s a computer' zeo , raalyt ic mocel of lI iiltea war
whih masues ne batt-ie between a convoy systeni witni prot ective ASW

forces bjudinst a submarine force opposin , it. Detiveries and losses
of variuus types are calcli1atea.

-GENERAL DESCEZIPTION. This two,-sidea s'-coIasTic -odel deals with lana
arid sea forces (primarily one convoy -,c one sucomair- a). Ti4m, 1e 1 ,
tcated in theevent store mode. -- s rim, y role is to mieasure the
effectivenos: ol in ASW lorce assigned to protect d Convoy system
rLesup~1yiny a country unde~r attack.

I NPUT

o Forces
o Aeapo)n eftectiveness
o Lnga~jernent probaoilic1 y
0 L xchanye( ratios

o Pi n tout at mecan r'esuL Its with stanard aevi dti omis
aPrinted ikiantities include deliveries, m)osses arid losses of

Combatants
0 Uutiiut can [e by day or cumnulative

MODIL -LIMITATIUNS:

o Model is basically a bookkeeping device with no physical
calculations.

I AR S WARL :

() P roratimmmng Lanquamje: FORTRAN IV
o Documentation: CNA NWG Study 47, App. F-

IlN1 k I QIR LMIN IIS:

)t urtre osedataI: 112 mman-mmonth
Um CR11 I 111e: III I nUOt S

'-I tokl Y CLASI IF ICAT ION : UNCLASSIFIEU
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E LUENCY OF USL: Annually

USLR-: Chief ot Naval Operations, OP-96

POUINT CF CONTACT: Center for Naval Analyses
1401 Wilson Boulevard
Arlington, Virginia 22209
Telephone: 703/b24-9400

KLYWORU LISTING: Analytical; Limited War; ASW; Computerized;
Tao-Sided; Event Stor,
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1iLL: SLALIFT

PROPONENT: OJCS/SAG2

DEVLLOPER: Institute for Defense Analys's

PURPO L: SLALIFT is a computerzed, -. ii : ci, general war model.
SE LIFT is a coiputerized analytic mo U -onventional naval
combat which assesses battle betwr'en convoys with AAW and ASW
protection, CTFs, submarine anG m,-,'. rriers and the opposing air
dnd submarine forces. It determines resources delivered b' shipping
zonvoys or independent sailing ano .ortrays the naval engagements to
defenc a(ains; the sub and air tnreT, by AAW/ASW, CTF, and mine
resoures. It also , used for the ealuation of effectiveness of
all naval resnurces in the protection of sea lines of communication.

CILINE'IAL DESCI1ION: -ALIFT ,s a two-sided, Aeterministic model
whi-cI& als wil--ar and sea furces. it w s '.rimarily designed to
'ortray cunvoys and/or independent sailing, CTFs a-d AAW/ASW protec-
tion againsL enemy subs and aircraft. The model s time-step model
which has a ratio of game time to real time of one combat cycle for
1 dy. It uses combat simulation logi. s primary method of solutior.

'NPUT:

o Number of convoy ships
o AAW/AcW forces
o Nimber and effectiveness of CTFs
o P-3 ASW aircraft
o Enemy submarines and aircraft
o Effectiveness of defending submarine barriers and mine

bcrri ers

OUTPU T :

o Raw data for analysis with somde detailed and sunmary output
tables

o Daily output options of selected summary data

MODIL LIMITATIONS: COmINand a:i)d control and the ECM/ECCM capabilities
Orn played impliitly only--i.e., requires a degradation in the
pruhabililtes of detection and kill

HARDWARL: Computer: HIS 6000, CDC 6400
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SOFTWARE:

o Programming Language: FORTRAN IV
o Documentation: IDA Report R-102, SEALIFT Model, August, 1973

- VOL 1 - Summary Description
- VOL 2 - PMialytical Description
- VOL 3 - Testing
- VOL 4 - Computer Program Documentation

o User's and Programmer's manuals complete

1'ML RLQUIRLMENTS:

o 1-3 months required to acquire base data
o 1 man-ronth required to structure data in model input format

SECURITY CLASSIFICATION: UNCLASSIFIED

USERS:

o JCS/SAGA
o CCTC

POINT OF CONTACT: Dr. Jerome Bracken (558-1503)
Institute for Defense Analyses
400 Anny-Navy Drive
Arlington, VA 22202

MISCEILANEOUS: Supersedes (in methodology development, but not
with all usr'rs) the IDA-developed Campaign Execution Model (CEM).
IDA Report R-165 "Navy Force Structure Study (3 volumes)
VOL III-CEM

KEYWORD LISTING: Analytical, General War, Air, Sea, Computerized,
Two-sided, Deterministic, Time-step
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TITLE: Exercise SEA LION

PROPONENT: Central Studies Establishment

DEVELOPER: Central Studies Establishment

PURPOSE: Exercise SEA LION consists of a series of one sided administra-
tive war games designed to provide instruction in road, sea and rail terminal
operations at all levels.

GENERAL DESCRIPTION: Exercise SEA LION consists of a series of games
designed to exercise HQs and provide instructions in Lerminal operations
in such areas as unitisation of cargo, ship discharge, HQ -taff work,
cargo movement control, and air, road, rail and sea transportation. Game
I considers a Terminal Regiment conducting a beach operation. Game II
considers a Terminal Regiment involved in road, beach, rail and inland
water operations. Game III considers a T2rminal Corp HQ employing up to
four Terminal Regiments conducting road transport, rail, beach and cargo
movement control operations through several terminals. Game IV con-
centrates on the movement control aspects and the movements of shipping.

INPUT: An administrative plan requiring 6000 tons per day. Ship loading

iia-nifest and planning state are in the handbook.

OUTPUT: Consequences of players action.

LIMITATIONS: Adjudication rules have to be simplified to cater for quick
manual adjudication.

HARDWARE: Game Handbook.

SOFTWARE: Manual war game.

STAFF:

e Control - 3 officers and 3 NCOs.

a Player teams - 3 to 4 persons per headquarter played.

TIME REQUIREMENTS:

* Preparation: Three hours required for preparation for the
HQ and familiarization of handbook.

* Play: Three days with between eight to 10 hours to
play per day.

* Analysis: For 30 hours of game play about three hours.

SECURITY CLASSIFICATION: Unclassified
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FREQUENCY OF USE: Six plays per year.

USERS: 10 Terminal Regiment and Army School of Transport

MISCELLANEOUS: As game play is increaspd and the experience base is
enlarged, the game will be expanded to cater for a broader spectrum
of events. Work has commenced on the development of an Air Support
Regiment and a Third Line Road Transport War Game. When completed
these games will be further developed into CPX mode play.
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TITLE: SEER III - Simplified Estimation of Exposure to Radiation

PROPONENT: Defense Nuclear Agency (DNA)

DEVELOPER: Stanford Research Institute

PURPOSE: SEER III is a computerized single nuclear burst fallout
model that was designed for fallout damage assessment purposes. The
design requirements were that it require a short computer execution
time and that its output fallout exposure patterns simulate those of
the DELFIC fallout model for the same inputs.

GENERAL DESCRIPTION: SEER III is a computerized single nuclear burst
tallout mode that will produce fallout dose and dose rate patterns for
weapon yields in the range from O.Olkt to lOOmt, for various burst
altitudes, and various winds aloft. SEER III only requires a few
seconds of CDC 6400 computer execution time per run.

INPUT:

o Total weapon yield
o Fission fraction
o Height of burst
o Wind speeds -nd directions at various altitudes

OuTPUT:

o Exposure dose rate patterns
o Exposure dose patterns from time of fallout arrival to any

user specified time

MODEL LIMITATIONS:

o Weapon yields from O.Olkt to lOOmt
o Surface and above surface bursts only

HARDWARL:

o CoLmputer: CDC 6400
o Operating System: Batch
o Minimum Storage Required: 120K
o Peripheral Equipment: None

SOFTWARE:

o Progranining Language: FORTRAN IV
o Documentation Identification: "SEER II: A New Damage

Assessment Fallout Model," DNA 3008F, May 1972. Supplemental
Users Instructions for SEER III not formally documented, but
are available with program

o Documentation Availability: Distribution unlimited, DDC No.
AD 754144
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TIME REQUIREMENTS:

o Prepare Inputs: Nominal
() CPU Time per Cycle: 2 to 10 seconds
o [)ata Output Analysi-: I mmediate

SECURITY CLASSIFICATION: UNCLASSIFIED

H11QUENLY U USL: Used from time to time for various studies at SRI
where fallout is part of the research problem. Also being used by
other defense oriented organizdtions.

USER: Stanford Research Institute

POINT OF CONTACT: For information

Mr. Paul W. Wong
Engineering Systems Division
Stanford Research Institute
Menlo ParK, California 94025
Telephone: 415/326-6200

For Computer Program:

Mr. Joseph Maloney
US Army Ballistic Research Laboratories
Aberdeen Proving Ground, Maryland 21005

MISCELLANEOUS: SEER III hds been incorporated into CIVIC and
DACOMP, "Damage Assessment Computer Program," to efficiently
assess fallout damage from very large numbers of nuclear
detonations.

KEYWORD LISTING: Fallout, Nuclear War, Damage Assessment, Radiation,
DELFIC
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TITL : SEA - Helcopter Sortie Effectiveness Model

PROPONENT: US Army Combined Arms Combat Developmeits Activity

DEVELOPER: Combat Opc-ations Analysis Directorate

PURPOSE: SEM is a computerized, analytical, limited war iadel used
to assess the effectiveness and urvivability of an attack helicopter
team (AHT) on a per sorte basis. ,EM summarizes AHT effectiveness
and survivability versus an armored threat batLalion with Air Defense
(AD) capabilities based on Helicopter Individual Enqagement Model
outcomes.

GENERAL DESCRiP1iON: SEM is a two-sided, deterministic, first-order
attrition model involving both land and air forces. The level of
aggregation for this model considers one AHT with scouts versus threat
company. The largest combination of units the model considers is
multiple AHT or AH task force versus battalion threat with AD.
Outcomes may be extrapolated to larger areas of consideration. Simu-
lated time is treated on an event store basis. SEM employs game
theory arid queuing theory to predict player losses as a function of
battle time.

INPUT:

o IEM outputs
o AHT mix
o Threat AD mix
o AH/Scout standoft ranges
o Threat array density and approach velocity
o AHT laser designation option (autonomous and Sco," or

ground remote)

OUTPUT:

o AH/Scout losses
o Al missile expenditure
o Threat target losses (including AD)
o Sortie durations

MODEL LIMITATIONS:

o Independent and constant event probabilities
o Constant AH/Scout relocation and FARRP transit times
o Uniform threat density

HARDWARE:

o Computer: CDC 6400/6500
o Operating System: SCOPE
o Minimum Storage Required: 65K words
o Pcripheal Equipment: Card reader, printer, CRT terminal for

interactive play
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SOFTWARE:

o Programming Language: FORTRAN IV
o Documentation: Planned to be published as an appendix to

the AH-IS/ITV Force Structure Analysis (AFSA) Report OAB
June 1977

o User's documentation is not complete
o Technical documentation is complete

TIME RE(qUIREMENTS:

o Time for ILM outputs
o I week to structure data in model input format
o Less than b CPU minutes per model cycle
o I month to analyze and evaluate results

SECURITY CLASSIFICATION: Source Code UNCLASSIFIED

FREQUENCY OF USE: 5-10 times per year

USER: Principal: USA Combined Arms Combat Developments
Activity

POINT OF CONTACT: Dr. L. Pfortmiller
Combat Operations Analysis Directorate (ATCA-CAT)
USA Combined Ars Combat Developments Activity

Ft. Leavenworth, Kansas 66027
Telephone: Autuvon 552-5140

MTSCELLANEOUS: SEM uses output sunm~ary directly froa IEM runs.
The outputs have been used in the CACDA Scores Jiffy Game.

KEYWORD LISTING: Computerized, Analytical, Limited War, Land Forces,
Air Forces, Two-Sided, Deterministic, Event Store
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T -iLL: SESTEM i iA

PkOPUNLNT: Aeronautical Systems Division (ASD/XRM), Air Force Systems
Comrn3 nd

DEVELOPER: ASU/XRM

PURPOSE: The model is a Monte Carlo simulation that determines
whetner tne missile fuzed and calculates tne single shot prooaollity
of kill v- CEP or miss distance. The primary damage mechanisms are
direct hit, blast, and single fragment penetration.

GENERAL DESCRIPTION: SESTEN iII is a program for calculating the
probability of kill of an aircraft by SAM or AAM. It is a single
missile - single aircraft encounter program which uses a geometry and
probability techniques to perform the calculations.

INPUT:

o Target geometric description
o Blast
o warhead arid fuze
o Vulnerable areas
o Encounter conditions

OUTPUT:

o Component Pk's
o Total Aircraft Pk's
o Warhead detonation position
o data file is created to be used as inputs to post-processing

program (Displays several different graphs)

MODEL LIMITATIONS:

o Maximum number of component/ target
o Maximum number of vulnerable area tables
o Fuze model

IIARDWARL:

o Computer: CDC CYBER 74 & 750
o Operating System: NOS/BD Level 481
o Minimum Storage Required: 65K8 overlayed
o No peripheral equipment needed to run model

SOFTWARE:

o FORTRAN IV Extended (,JC)
o No documentation

605



TIME REQUIREMENTS:

o 2 months to acquire data base
o I month to structure data in model input format
o 1 week to analyze output
o 5 to 6 model applications player learning time
o CPU time per cycle varies

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 100-400/year

USERS: ASD/XRM

POINT OF CONTACT: ASD/XRM
Attn: Russell Cramer/Gerald Bennett
Wright-Patterson AFB, OH 45433
Telephone: AUTOVON 785-6395

MISCELLANEOUS: There is a series of pre- and post-processing programs
that messages the Ddta and Displays Plots and Graphs.

KEYWORD LISTING: Endgame, Computerized, PKs, Vulnerability, Monte
Carlo, CEP, Geometry, Blast, Fragments, SAM, AAM
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T.TLr: SIDAC - Single Integrated Damace Analysis CapaDl',ity

PknPNLNf OuS, Director, J-S Operations Ulrectorate, I\MC ADP
Support Di vi Sion

DEVELUPr\; Cocimand and Control Technal Certer, A

PuRPOSL X -,AC SC s li~ UI ;~ue rl L ola (c. k .iuct 'e 5 c 7
niucli ?, -;.ij e da i iys, ; i 7 .. j : .' .a j
ImlOniOLU nij SubsysLelS 01 tne Deera ^,:: , . t AiKC. SIDAC
is a iioduiarly designed sysei,. wt en A Q ,:.. CGDd I ItleS that wilE
fulfill user rtquireiints for Ciuciec UaCdje assesserit in t.ne opera-
tional erivi ronmenL and vul neranil dty . isn pI annin,, spport
studies. SDJ)AC's moularity feature ,rov,',es for rdpid -incorporation
of state-of-thne-art duvnces and dGdpt1ic for unique user neeas.

GENERAL ESCRPTiuN- s!AC is a s ener-IJ .. • se ;iode, ulat simuiaTes
land , air, an sea forces, as we", .s . Ic . . u . a itoir, ana
paraili Lary forces. it can consiaec we ,)o: weapn sysztmI.
indivioually and the muOUlari ty of its uesu.;: a c:s - e user c6 agrega~ e
up to any level, depending upon 1pec-ii, r eire:i.. .,;, ucu t-iC -
treated on an event store basis. Tre ot se a ;; :xture of Cete1.>isC
and stochastic elements. Proaoiiity -, .sed as the rimary sc-tion
technique for prompt damage Dy neans o- the ietnocol,>'y Qeviooe Dy the
Physical Vulnerability (PV) Division of tne uniteo States Air Force
intelligence. Delayed radiation effects are estirmateo :y meu;;s of the
methodology originally developed by the Weapon Systens Lvaluation uroup
(WSEG).

INPUT: input is required for three files oesignateo as target, weapon,
and wind, respectively, as follows:

The basic CCTo source of target information for damage assess-
:ient vulneraoility analysis studies is the 33o characLer ,olnt
Resource Assessment Data File (JAD). Tne JAy format is not
the only format tne SIDAC system wi.I accept since tne user
can format his own input file. A complete description of tie
JAD can be found in Joint Chiefs of Staff (uCS) Pu) o.

a input into the weapons file consists of two s,-andaro type
reports: strike (used to describe a weapun tha has arrived
and detonated or a weapun that was launched successfu, iy),
error (used to delete the effects or a previous y reporteu
strike), and collate/search and situation (uSLu for reporting
damage or collating targets for output).

0 nput into the wind iile originates froc the Air Fcrce ;.oba
weather Central (AFGWC), Offutt AF8, Nebraskc. Wine si.,eed and
direction are received at each point on either the AFboC numerical
Weatner Prediction Grid (,NwPG) or tne QIobal Applicatiuns .,ata
ibase 1UADB).
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UUTPUT:

o Hardcopy output is prepared from a SIDAC created file by use
of the output features of compilurt (e.g., COBOL, FORTRAN).
Baosic procedures are provided to help the user in translating
the basic effe s ,nfonaation into more meaningful ternis.

o Graphical resentatlon is possible by use of GIPSY, TPLOT, etc.,
programs.

MUODLL LIMIIATICNS:

o Target base contains only static targets. Moving targets are
not taken into account.

o Targets must oe assigned a VN number to calculate prompt damage.
o Fire ignition and spread, as well as communications blackout

modules, are not available.

HARUWARL:

o Computer: HIS/bOOO
o Operating System: GCOS
o Minimum Storage Required: 36K words of core storage
o Peripheral Lquipnent: Card reader, printer, magnetic tape

handler 9 channels (optional), and at least one disc storage
unit

SUF TWARL:

o Programming Language: FORTRAN
o Documentation:

- Functional Description (U), SPM FD 7-73, (AD 910 6141).
- Test and Implementation Plan (U), SFM PT 7-73, (AD 912 420).
- Users Manual (U), CSM UM 67-79, t,,D B041 761L).
- Description of Mathcimatics for the Single integrated

a0amage Analysis Capability (SIDAC) (U), TM 15-80, (AD 04o
340L).

- Advanced Single Integrated Damage Analysis Capability
(SIDAC) ConLepts, (U), TM 91-74, (AD 921 242).
Actiun Officer's Handbook for the SIDAC, (U), TM 154-81, (AD

t)/b 354L).

TU 4L RjUjkLMENTS:

o Prepare Data Base - variable
o GOPU Time per Cycle - variable
o Data Output Analysis - variable

.oI II CLASSII CA IOtN: SLCRLT
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FRE 'LNLSY Cf USE: Over 600 times per year

oSLkS: -uoies , AndlytIs , and Gam' og Agency; ~ vaLoI ,-y Lu-.ruce
,,t thie i6efense CommuniCdt ions Agency; .v recto)r for Stra:%:.,-c
ircgrdf;s, IJeeNlSe In~ellgency Agency, A s scan:., Sccretary of Defense,
troyrdrn Ana'ysis and jSTPS; CINCLANT; NURYA iDCAC and US Army.

Pu0i5 6'- CUNTAC' : Jefense Communica. .0. Agricf
Commiand and Con 'ro" Te :iircai Center ~f2
The Pentagon, Wasnir,, or, D. C. 203,01
Telephone: (202) 6,- -4421

SCL~AEUU: sed cis the nuclIear G3,.;uge a;nays-1s portion of toe
GEN-kAL WAR SYSTLM.

~H~J),0 LSTIG: Nt.clear; fa-lou' ; r",i a. a, ssessmrer:7;
casd 'S;weapon effects; drompt rcs residua-, efftects;- mathie-

mait~cai mode., computer sirvullation.
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TITLE: SIGMALOG I - Simulation and Gaming Methods for Analysis of
Logistics, Part I: Requirements Analysis System

PROPONENT: US Army Deputy Chief of Staff for Logistics (DCSLOG)

DEVELOPER: General Research Corporation

PURPOSE: SIGMALOG I is a set of computer-assisted, analytical logistics
models used to test the logistic feasibility of contingency plans, includ-
ing the adequacy of stock levels specified, transportation capacities and
capabilities, maintenance capabilities and construction of facilities.
The primary focus of concern is on time-phased logistic requirements to
support the forces involved in an operation/contingency plan or study,
including combat service support units, materiel, maintenance, transporta-
tion, and construction. In addition, the model may be used to determine
time-phasing and adequacy of combat service support units on a troop list,
hospital bed requirements, and personnel replacements.

GENERAL DESCRIPTION: SIGMALOG I models are deterministic. The types
of forces involved may be land, air, paramilitary, and/or civilian.
It is capable of considering one US Army platoon or team or equivalent
USMC/USAF units, if desired, and of aggregating up to the level of
theater level or worldwide forces. Simulated time is treated on a
time-step basis.

INPUT: Time-phased force deployment list data, Allied Forces data,
local ldbor data, scenario, tactical matrix, PW policy, hospital
policy, evacuation policy, supply stockage policy, supply network,
maintenance policy, transportation policy, transportation network
construction policy, refugee policy, personnel replacements policy.

OUTPUT: Computer printouts reduced to summary format, e.g., tables,
matrices, and two-dimensional graphic displays, or variations as
desired such as detailed reports or selective retrievals.

MODEL LIMITATIONS: 30 groupings of personnel, 30 categories of personnel
using materiel or requiring support, 20 categories of materiel, 20 time
periods, 20 regions, b modes of transportation.

HARDWARE:

o Computer: CDC 6400/IBM 7094/UNIVAC 1108
o Minimum Storage Required: 32,000 words
o Peripheral Equipment: Printer, 12 tape drives, and disk storage

SOFTWARE:

o Programming Languages: FORTRAN, COBOL
o Documentation: Both user's and technical documentation are

complete.
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TIME REQUIREMENTS:

o Presimulation Phase: I month
o Simulation Phase: 3 months
o 13 hours CPU time per cycle
o Post Simulation Phase: 2 months

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Total system once per year; selected models,
as required

USERS: US Army Logistics Evaluation Agency

POINT OF CONTACT: US Army Logistics Evaluation Agency
Planning and Operations Research Division
New Cumberland Army Depot
New Cumberland, Pennsylvania 17070
Telephone: Autovon 977-6742

MISCELLANEOUS:

o SIGMALOG I can be linked by automated interface to US Army
Engineer Study Group Model Computer-Assisted System for
Theater-Level Engineering (CASTLE) and the US Army Concepts
Analysis Agency theater round out model FASTALS

o Improvements and modifications are made as requirements dictate

KEYWORD LISTING: Logistics, Deterministic, Time Step, Computer-
Assisted
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TITLE: SIGMALOG II - Simulation and Gaming Methods for Analysis of

17oistics, Part 11: Capability Analysis System

PROPONENT: US Army Deputy Chief of Staff for Logistics (DCSLOG)

DEVELOPER: General Research Corporation

PURPOSE: SIGMALOG II is a computer-assisted, logistics capabilities
analysis system that compares time-phased Army logistic resources
with time-phased deployment and resupply requirements determined by
SIGMALOG I for combat service support units, major end items, inter-
theater transportation, and anmmunition for the support of one to three
contingency plans.

GENERAL DESCRIPTION: SIGMALOG If accepts logistic requirements for up
to three theaters, and together with analyst inputs, compares these
with the logistic resources recorded in Army data files in order to
identify the Army's logistic capability in the four resource areas
listed above. The term "time-phased" refers to the requirements in
each of the (up to 20) distinct time periods into which a contingency
plan is divided in SIGMALOG I. Since SIGMALOG II can accommodate up
to three theaters, time periods overlap and a maximum of 36 time
periods may be used.

INPUI: Time-phasing requirements of the three theaters, current
assets, and future availability of assets. All major inputs are tape
files produced by SIGMALOG I and drawn from Army resource files.

OUTPUT: Computer printouts stating by combat service support unit
(standard requirements code), major end item (line item number), ammu-
nition by round (DOD ammunition code), and transportation carrier,
the number required, available, and the differences by time period.

MODLL LIMITATIONS:

o 12 commodities
o 12 carriers
o 36 time periods
o 3 theaters
o There are no restrictions on the number of CSS units, major

end items, or types of ammunition rounds

HARDWARE:

o Computer: CDC 6400, three modules on IBM 7094, UNIVAC 1108
o Minimum Storage Required: Three modules - 32,000 words;

One module - 65,000 words
o Peripheral Equipment: Printer and four tape drives
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SOFTWARE:

o Programming Language: FORTRAN and COBOL
o Documentation: CDC related manuals -- The paper, "Simulation

and Gaming Methods for Analysis of Logistics, Part II
(SIGMALOG II); Capability Analysis System," RAC-TP-432, dated
August 1971, (AD 888044L), by Richard C. Robinson et al, is
the complete documentation

o The above represents both complete user's documentation and
complete technical documentation

TIME REQUIREMENTS:

o Provided that SIGMALOG I generated requirements are available,
1 month to required to analyze and evaluate results

o 5 hours CPU time per cycle

SECURITY CLASSIFTCATION: UNCLASSIFIED

FREQUENCY OF USE: As required

USER: US Army Logistics Evaluation Agency

POINT OF CONTACT: US Any Logistics Evaluation Agency
Planning and Operations Research Division
New Cumberland Army Depot
New Cumberland, Pennsylvania 17070
Telephone: Autovon 977-6742

MISCELLANEOUS:

o SIGMALOG II uses the following four SIGMALOG I models: Force
Employment, Major Item Resupply, Amunition Resupply, and Trans-
portation. Data is transmitted via magnetic tape.

KEYWORD LISTING: Analytical Model, Logistics, Land Forces, Computer
Assisted, Deterministic, Time Step, Linear Programming
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TITLE: SIMCE - Simulation - Communications - Electronics

PR(PONENT: USA Signal School, Fort Gordon, Georgia 30905

DEVELOPER: Booz Allen Applied Research, Inc.

PURPOSE: SIMCE is a computerized, analytical model designed to size
and analyze a multichannel conmunications system, given a statement of
user requirements commiunications support requirements (COMSR). The
model is used to size army communications as to unrouted and routed
requirements for each mode (voice, page, graphic, data). In addition,
it is also concerned with communications requirements as a function of
user location and user density.

GENERAL DESCRIPTION: SIMCE is a one-sided model having both determin-
istic and stochastic elements. Only land forces are involved. It is
designed to consider groupings ranging in size from an army to a
theater. Linear equations are the primary solution techniques used.

INPUT:

o User communications requirements (COMSR)
o Unit locations
o Node locations
o Node-to-node connectivity
o Network routing

OUTPUT:

o Unrouted and routed communications requirements for each mode
o Local and long distance distribution
o Security requirements
o Regression curves for traffic volume as function of number of

units at a node
o Output can be selective retrievals at each stage of processing,

such as unrouted and routed communication requirements
o Communications requirements as a function of user location of

user density

MODEL LIMITATIONS: User communications requirements are needed for
each force model in use.

HARDWARE:

o Computer: IBM 360 or CDC 6500
o Operating System: OS/MVT (IBM); SCOPE (CDC)
o Minimum Storage Required: 200K bytes
o Peripheral Equipnent: Printer, tape drive, disk, card reader,

plotter
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SOFTWARE:

o Programming Language: FORTRAN IV/USA FORTRAN
o Documentation: SIMCE User's Manual Volume I (AD 800-335),

II (AD 880-336), I1 (AD 880-421), and IV (AD 880-422)
o Both user's documentation and technical documentation are

complete.
o Technical documentation is part of the user's manual.

TIME REQUIREMENTS:

o 1 month to initialize conmmunication system configuration
o 212 minutes CPU time per model cycle
o 1 month to andlyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 10 times per year

USERS: Concepts and Studies Division, DCD, USASIGS, Fort Gordon, Georgia

Point of Contact: Concepts and Studies Division (ATSN-CD-CS-R)
US Army Signal School
Fort Gordon, Georgia 30905
Telephone: Autovon 780-4462

KEYWORD LISTING: Analytical Model, General War, Land Forces,
Computerized, One-Sided, Mixed Deterministic/Stochastic
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TITLE: Simulation Model for Interference Analysis of Nodal Systems (;IMIANS)

PROPONENT: U.S. Army Electronic Proving Ground - Electromagnetic Envirortental Test
Facility

DEVELOPER: U.S. Army Electronic Proving Ground - Electromagnetic Enviorniental Test
Facility

PURPOSE: Analysis of traffic flow in a switched nodal system with radio and wire

DOSCRIPTION: Stochastic, event store model of call/message routing and flow in a
siwftchi-d'alternate routing) nodal network subject to circuit degradation due to inter-
ference, jamming or equipment failure. Will handle a corps-sized network, detailed at
the individual user/telephone level with component and operator representation.

INPUT: Detailed deployment information giving equipment, location, trunking,
o-u-ting tables, subscriber identification, need line information (COMSR data or similar
information), and data base of equipment performance data.

OUTPUT: Computer printout of complete call and message transaction histories,
reduced data giving call completion rates, messages lost, and call and message average
delays for calls or messages broken down by various categorie%.

LIMITATIONS: Model must be updated to represent new equipment logic of desired to
* model systems not currently represented.

HARDWARE: Type Computer: CDC CYBER, 6000 or 7000 series machines (currently run-
ning on CYBER 172)

Operating System: NOS

Minimum Storage Requirement: 160,000 central memory. Mass storage -
dependent on problem size.

Peripheral Equipment: Nine-track tape drive.

SOFTIIARE' Programming Language: FORTRAN. IV, EXTENDED (model written in SLACS with
SLACS to FORTRAN precompiler provided).

Documentation Identification and Availability: User's manuals for SLACS
and for SIMIANS, program documentation for SIMIANS, all available through
proponent.

TIME REQUIREMENTS: Prepare data base: I to 10 months, depending on size of problem and
app 'ahifCjoFexisting data bases.

CPU time per cycle: For corps-sized network, about 1 hour CPU per I
hour simulated time.

Data output analysis: I week to 4 months, depending on problem

details.

SECURITY CLASSIFICATION: Model only - Unclassified.

FREQUENCY OF USE: Model is too new to establish.

USERS: Proponent only to date - model is too new to establish user group.

617



U.S. ArOV Electronic Proving Groun
ATTh: SYEEPfl-DS (Mr. Milburn)
Fort fhiachuca AZ OS613
AUTOVOM: 879-6284
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TITLE: SIM II

PROPONENT: Chief of Naval Operations, OP-095

DEVELOPER: Electric Boat Division of General Dynamics

PURPOSE: SIM II is a computerized, analytical, limited war model. It
models detailed and rigid naval warfare situations. The program i,.
comple'ely precompiled, such that any desired situation can be s, lted
through the use of input data, without any programming. The model is
designed to focus on primarily naval warfare tactical situations,
especially submarine warfare situations. It also is used for the
transfer of tactical information between platforms.

GENERAL DESCRIPTION: SIM II is a two-sided, mixed model dealing with
air and sea forces, and primarily designed for modeling the submarine
in direct support of a task force. The model considers one versus one
platform up to one versus eighteen platforms and task force size
groups. Siiulated time is treated on an event store basis. Monte
Carlo simulation is the primary solution technique used. Information
exchange, however, is not treated as a stored event. Whenever informa-
tion exchange can occur, the sampling interval is adjusted to a value
that will accommodate the measure of information exchange. Accurate
modeling is achieved in the presence of mutual interference among
elements.

INPUT:

o The input data is grouped into two categories. The first
includes the description of the environment and the element.
The second outlines the tactical responses of the elements
based upon their available information.

o The model has been designed to accept tactical input data
in a specially developed format. This format includes English
vocabulary words in a sentence-like structure, accompanied by
numerical data. The structure is easily readable, and the
commands that the words represent are pre-programmed to
minimize the effort required in setting up a tactical situation.
The words are also analogous to the commands that would be
given to a navigator, helmsman, or fire-control party, so the
interpretation of the tactical situation is as direct as
possible.

o The model also utilizes input describing the operating medium.
In the case of submarine simulation, this is concerned largely
with sonar transmission losses that are functions of the
depths of source and receiver.

OUTPUT: There are three basic types of output data available. The
first is a time history of the events simulated and is available over
a wide range of detail on a selective basis. It can provide, in
complete sentence structure, the situation with respect to each ship
at each time step in the program. The second type is a tabular output
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data at those times when significant scales and other pertinent data
are provided. The third type of output is statistical, and it includes
histograms, graphs, means, standard deviations, percent of occurrences,
and tallies of significant events and cases. This feature is particu-
larly useful in evaluating tactics and in forming the basis for decisions.

MODEL LIMITATIONS:

o The number of platforms used by the model is limited by
computer core size

o The current model in use takes 48,000, 32 bit words and
provides approximately 18 platforms

hARDWARE:

o Computers: UNIVAC 1110, UNIVAC 1108, CDC 6700, HONEYWELL 635
o Minimum Storage Required: 48,000, 32 bit words

SOFTWARE:

o Programming Language: FORTRAN IV
o Documentation: General Dynamics Corporation, Electric Boat

Division, Report U440-76-018, I March 1976, VOL I and II
o User and technical documentation available
o Documentation contains typical examples

TIME REQUIREMENTS:

o Various months required to acuire base data
o 0.5 man-months to structure data in model input format
o 30 seconds (UNIVAC 1108, 1110) CPU time per model cycle
o 0.75 months to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 2-3 times per year

USERS:

o Principal: COMSUBDEVRON Twelve
o Others: US Naval Academy, COMSUMPAC,

Naval Underwater System Center,
New London, NSRDC

POINT OF CONTACT: Mr. Thomas Downie
General Dynamics Corporation
Electric Boat Division
Groton, CT 06340
Telephone: (203) 446-6790
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MISCLLLANEOUS: This model is not linked to any other models and does
not supersede any model. It is planned to add new capabilities to
this model to expand the capability of each platform so that it can
possess more than one sensor.

KEYWORD LISTING: Analytical Model; Limited War; Air and Sea Forces;
Comuuterized; Two-Sided; Mixed Event; Event Store
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T[TI.E: STNHAD - Single Nuclear Surst and Damage Model for Naval Forces

PROPONENT: Naval Surface Weapons Center/White Oak Laboratory/Combat

Systems Department/Nl3

DEVELOPER: Same as Proponent

PURPOSE: SINBAD is a computerized n:clear damage assessment model to
be used for training or analysis of naval forces. Civen a specific burst

yield and location, the program evaluates a user-specified combination
of eight nuclear effects and estimates the damage or mission impairment
to each ship, submarine, and plane in the force.

GENERAL DESCRIPTION: SINBAD is a one-sided, tieterministic nuclear damage
model. Bursts can occur underwater, at the surface, or in the air. The
program then evaluates any or all of the permissible combinations of the
eight effects for the burst at the specified height. The eight effects
included are: peak overpressure, thermal flux, flash blindness/retinal
burns, prompt radiation, communications blackout, electromagnetic pulse,
underwater shock, and ocean reverberation (blueout). For the present,
the first six effects listed are assumed to be of significance only for
surface or air brsts The last two eftects are assumed to be of
significance only for under burst.

Aq appropriate for each effect selected, the results are given in
terms of its magnitude ind/or damage level for individual units and/or
the fleet as a whole. For overprersure effects on surface ships and for
underwater shock effects on surface ships and submarines, damage levels
are expressed in terms of percent impairment to seaworthiness, mobility,
and weapon delivery.

INPUT: o platform type, location, depth/height

o overpressure damage class for surface ships
o burst yield, location, height

OUTPUT: o graphs of peak overpressure, thermal flux, prompt radiation
fluxes, prompt radiation fluxes, peak electric field, versus
distance from burst

o graph of fireball size, shape, height versus time aftel burst
o diagrams showing rings of constant peak overpressure, fireball

qize, peak electric field superimposed on platform distribution
o diagram showing "dead-safe" regions for overpressure, prompt

radiation, underwater shock effects superimposed on platform
distrihut ion

o diagram showing probable ranges of skin burns, flash blindness,
retinal burns superimposed on platform distribution

o tables of peak overpressure, thermal flux, prompt radiation
fluxes, peak electric field at each platform

o tables of probable damage from peak overpressure, skin burns,
flash blindness, retinal burns, prompt radiation, underwater
shock at each platform

o paragraph; describing possible effects of fireball on
atmospheric communications and of ocean reverberation on
underwater detection systems
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MODEL LIMITATIONS:

o single nuclear burst
o 50 platforms

o area 100,000 yards square

o burst yields I to 30,000 kt
o burst heights -50,000 to +50,000 feet
o blackot and blueout addressed in general terms only
o plane motion is neglected

HARDWARE: o computer: HP 9845B
o minimum storage required: 64K

SOTFWARE: o Programming Language: HP Basic
o Documentation: brief user's manual, remainder internal to

program

TIME REQUIREMENTS: Running time depends on amount of data, whether entered
from keyboard or tape, number of effects selected, and user's time in looking

at graphs and tables. Probable time 10-20 minutes.

SfCII R ITY CIA SSIFTCAITON : SECRI-T

FREOI'ENCY OF USE: newly developed

USERS: Seond Fleet TAC D&E

POINT OF CONTACT: Combat Systems Performance Assessment and Analysis Branch
N13 2-123
Naval Surface Weapons Center
Silver Spring, MD 20910

Telephone: 202-394-1235
Autovon 290-1235

KEYWORD LISTING: One-sided; Determ-iinistic; Computerized; Nuclear; Damage
Assessrnent; Naval; Tactical
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TITLE: SIRNEM - Strategic International Relations Nuclear Exchange
Model

PROPONENT: United States Arms Control and Disarmament Agency

DEVELOPER: Academy for Interscience Methodology

PURPOSE: SIRNEM is a computerized, analytical nodel 'esigned to study
strategic force exchanges and interactions. The model simulates various
missiles and bombers as well as tactical aircraft and satellites.

GENERAL DESCRIPTI(IN: The model is "n"-sided, event store and con=
siders land, air and sea forces. Individual weapons and targets are
considered. The model's chief focus is on strategic force effective-
ness against counter value and counterforce target systems. Primary
solution techniques are LaGrange multipliers, probability and geographic
relationships.

INPUT:

o Target coordinates, hardness level, value ano identifier
o Weapon coordinates, number, yield, accuracy, reliability

and identifier

OUTPUT:

o Computer printout of percent target base destroyed, weapons
allocated and collateral effects

MODEL LIMITATIONS:

o ConMIand and control not explicitly simulated

HARDWARE:

o Computer: C[)C CYI4LR I/0
o Minimum Storage Required: 220K

SOFTWARE:

o Prograuiining Language: FORTRAN IV

o Documentation: Documentation available from USACDA

TIME REQUIREMENTS:

o 2 man-months to structure data base

o CPU time problem dependent

S.CIURITY CLASSIFICATION: UNCLASSIFIED

.,I1ULNCY _1LUSL: 12 Limes per year

USLRS: USACDA, Lawrence Livermore Laboratory, JSTPS, CNO (OP 604)
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PF\.T OF 2 ,;TACT: Uffice of Operalions Aiiaysis
,;S Ariis Control and Disarmament Agency
State Department
320 21st Street NW
Washington, DC 20451

MISCELLANEOUS: A subroutine called AIRPEN to simulate manned bomber
penetration and interactions with complex defensive systems is
currently under development.

KLYWORD LISTING: Computerized; Stratejic, Missile; Bouber; Nuclear;
Svent. Store
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TITLE: SITAP - Simulator for Transportation Analysis and Planning

PRUPUNLNT: Organization of the Joint Chiefs of Staff (J-4)

ULVELUPER: Compujter Sciences Corporation (CSC)

PURPUSL: The SITAP is a computerized, analytical, transportation
model desiuned to give the analyst a broad spectrum of transportation
systems. A transportation system, for this purpose, is any system
that can be viewed as a network through which vehicles move in order
to satisfy movement demands arising at nodes in the network. The
movement demands, vehicles, and defined network are controlled by the
analyst. SITAP produces cargo and vehicle throughput, depot holdings,
antd utilization of facilities and manpower.

GENLRAL DLSCRIPYION: The SITAP is a deterministic model irvolving
airlift and sealift vehicles, transportation networks, and require-
ments for cargo movement. Requirements i'iay be considered individually
or they May be grouped. Numerical analysis is the primary solution
technique used.

INPUT: The input source is card images and/or MACE generation of
events. Inputs are: (1) the network, (2) parameters, (3) vehicle
characteristics and movements, (4) cargo description and quantities,
and (5) facilities. Each of these areas may have as many input cards
as necessary to complete the problem scenario.

OUTPUT:

o Traffic generated over each link of the network and simulated
flow of cargo through the network

o Mean response times between cargo ordering and delivery
o Cargo throughput
o Vehicle throughput
o Depot holdings
o Resource, manpower, and facility utilization
o Vehicle waiting times, service times, and idle times for

each vehicle type and node

MiOULL LIMITATIONS: Limitations are directly related to computer core
size. Thie HIS 6080 can accept the following:

o 2U nodes
o 10 cargo types
o 20 vehicle types
o 15 resources
o 500 individual vehicles
o 1000 individu|al cargo movement requirements
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HARDWARE REQUIREMENTS:

o Type of Computer: IBM 360/65 or HIS 6080
o Operating System: OS/MVT for IBM and GCOS for HIS
o Minimum Storage Required: 350K bytes for IBM 360/65 and

110K words for HIS 6080
u Peripheral Equipmzent: Tapes and disk

SOFTWARE:

o Programming Language: FORTRAN IV, IBM 360/65; FORTRAN Y, HIS
6080

o Documentation: User's Manual, CCTC, 18 January 1971 and
Technical Manuals in draft only, CCTC

TIME REQUIREMENTS:

o I to 2 weeks to acquire base data
o 1 man-week to structure data in model input format
o 10 minutes to I hour CPU time per model cycle
o 1 hour to 2 ddys to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

.FREQULNCY OF USE: 50 times per year

USER: Organization of the Joint Chiefs of Staff (J-4)

POINT OF CONTACT: Organization of the Joint Chiefs of Staff
Logistics Directorate (J-4)
Technical Advisor Office
The Pentagon, Washington, DC 20301
Telephone: (202) 697-3686

KLYWURD LISTING: Analytical Model; Transportation; Logistics; Airlift;
Seal ift; Nodes ; Throughput; Computerized; Deterministic
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TITLE: SLATEM - Submarine Launch Assignment, Targeting, and

Effectiveness Model

PROPONENT: US Army Ballistic Missile Defense Program Office

DLVELOPER: Stanford Research Institute - Huntsville

PURPOSE: SLATEM is a computerized, analytical, damage assessment/
weapon effectiveness model used to design and evaluate a nearly
optimum attack by an SLBM force .9ainst a time-varying value structure.
In the development of this program, emphasis has been given to modeling
an attack against tne Strategic Air Command (SAC) alert aircraft
forces while defended by a BMD system.

GENERAL DESCRIPTION: SLATEM is a two-sided, deterministic, air/sea
force model that was primarily designed to simulate the attack of one
SAC base by one submarine. The model may be manipulated to simulate a
typical SLBM force versus any SAC aircraft deployment. The level for
which the model was primarily designed is 350 launch points, 72 SAC
bases, 4 types of aircraft. 16 SLBMs per Sub, 40 Subs. Range of
possible manipulation is any combination of above. Sides use a time
step in mechanizing the closed-form probabilistic equation.

INPUT:

o Numher of SAC bases
o Location of each base
o Number of eacn type of aircraft on alert at each base
o Total alert aircraft
o Warning time
o Decision and communication time
o Reaction time
i Time to safety
o Average time between departures
o Departure lag
o Number of submarines on station
o Number of available SLBMs on each submarine
o Number of launch points
o Location of each launch point
o Minimum SIBIM ranoe
o Maximum SLBM raiige
o SLBM trajectory time-of-flight coefficients

OUiPUT: For each submarine in the attacking force, the expected
number as well as type of aircraft destroyed.
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MODEL LIMITATIONS: In addition to the input limitations as shown
above there are two additional: (1) The launch points and target
lists are selected sequentially for each submarine rather than simul-
taneously for all submarines. The difference between sequential and
simultaneous selection for the cases considered has been less than 3%
of the total SAC alert force; (2) The effects of exhaustion of the
defense's interceptor stockpile is not considered.

HARDWARE:

o Type of computer: CDC 6400
o Operatinq System: SCOPI. 3.4
0 Minimum Storage required: 30,000 words of core

SOFTWARE:

o Progranining Language: FORTRAN IV
o Documentation: SRI memorandum by J. 0. Carroll, H. A. Lewis,

and W. H. Winter, "Methodology for Evaluating SAFEGUARD SAC
Defense Effectiveness: (U), SRD-EG53 (March 1971)

TIME REQUIREMENTS:

o Acquire base data: Unknown
o CPU time per model cycle: Unknown
o Analyze and evaluate results: Unknown

SLCURITY CLASSIFICATION: UNCLASSIFIED

USERS: Principal: BMDSCOM
SRI

POINT OF CONTACT: J. 0. Carroll (principal contact), W. H. Winter,
H. A. Lewis, W. J. Medal
Stanford Research Institute
Huntsville, Alabama
Telephone: 205/837-3050

MISCLLLANLOUS: Model(s) to which linked: Analysis of SAFEGUARD
Roprtioir (-ANSR). ANSR is capable of generating a list of SAC bases
tht carl bew , t*cked by avoiding the defense from each SLBM launch
polnt; this list. is then input into SLATLM as possible launch points
for use dydimsL SAC. SLATEM is not a replacement for z.n existing
modeI. The following idifications are planned for SLATEM: (1) Mix
aircraft types on a runway; (2) Mix threat elements; and (3) Add a
more efficient means of handling bases which have dual runways.

KEYWORD LISTING: Analytic Model, Damiage Assessnment/Weapon Effectiveness,
Comuputerizud, Two-Sided, Ueterministic, Timt Step
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TITLE: SNAP - Safeguards Network Analysis Procedure

PROPONENT: Naval Surface Weapons Center, White Oak, Code G42

DEVELOPER: Sandia Laboratories

PURPOSE: SNAP is a cenario oriented modeling system that allows for
rather complex guard and adversary tactics and activities to be
evaluated.

GENERAL DESCRIPTION: SNAP uses a network description of a facility,
guard tactics, and adversary tactics as an input to an event driver
simulation of the resulting scenario. It can be run for either a
deterministic or Monte Carlo analysis with aggregate results.

INPUT:

o Facility Description
o Guard Tactics
o Guard Arias
o Threat Tactics
o Threat Arms
o Security Sensors

OUTPUT:

o Scenario event listing
o Probability of detection
o Probability of interruption
o Probability of system win

MODEL LIMITATIONS: Facility size

HARDWARE:

o Computer: PE 3220, 7/32
o Operating System: OS 32/MT
o Minimum Storage Required: 600 KB
o Peripheral Equipment: Printer, graphics CRT, digitizer

SUF TWARE:

o Programming Language: FORTRAN VII
o Documentation: User's/Programmer's Manual

TIME REQUIREMENTS:

o 25-40 hours to imput facility, guard and adversary tactics
depending on complexity

o 5 minutes per Monte Carlo iteration
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SECURITY CLASSIFICATION: UNCLASSIFIED

o Model: UNCLASSIFIED
o Udta: Fuinction of facility
o Results: Functiowi of facility

POINT OF CONTACT: Mr. Ed Jacques
NSWC/G42
White Oak
Silver Spring, MD 20910
Telephone: (202) 394-2396

KEYWORD LISTING: Physical Security Model, Physical Security Scenario
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TITLE: SNAP - Strategic Nuclear Attack Planning System

PROPONENT: Command and Control Technical Center, Defense
Communications Agency (CCTC/DCA)

DEVELOPER: CCTC/DCA

PURPOSE: SNAP is a computerized analytical system designed for use
in nuclear weapons allocation, nuclear forces requirement studies and
blast damage assessment. The chief focus of concern is the achieve-
ment of a nuclear stockpile allocation minimizing overkill, maximizing
the number of targets killed while minimizing weapon expenditures.
This allocation is achievable with or without restraints, using or not
using launch areas for weapon systems; and obeying or ignoring
restraints/optional with-holds.

GENL.ZAL DESCRIPTION: SNAP is a one-sided deterministic system
compriFsed of five programs, one of which is the allocator, and is
designed to consider a wide variety of nuclear weapon arsenals in
allocations resulting for user control. Depending on the usage,
one allocation run or a number of them may be required to achieve a
solution acceptable to the user. If more than one is required, the
printed output from a given run will permit an improvement of the
achieved solution in the next run. The number of runs required will
depend on the nature of the request and the familiarity of the user
with SNAP. The SNAP system will allocate up to thirty weapon
systems from up to forty launch areas to JAD type target data bases.
The target data bases can be coded or uncoded (minor changes would
be required on up to two of the auxiliary preprocessing programs of
the system to adapt to any properly prepared target data base). An
uncoded data base permits the user to generate attack instructions
on the targets in the data base according to their category or sub-
category. A coded data base pennits the generation of attack
instructions according to the resulting pseudocategories and/or tide
codes. The primary solution technique used for the determination of
the DGZ is a complex multivariable dependent process exercised on a
geometric plane resulting from a transformation from a probdbilistic
one.

INPUT:

o Target base with the information requirements depending
upon the task at hand. Minimum requirements per target are:
Latitude, Longitude, Radius, VNTK, Point Value, and/or
Capacity. For P-95s the capacity is required.

o Weapon system inventory with the information requirements
depending upon task at hand. Minimum information per weapon
system: Number available, CE, Yield, Height of Burst, and
Probability of Arrival.
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OUTPUT:

o Computer printouts giving a statistical synthesis of the
results of the laydown with highly detailed information for
further analytical studies of various options.

o Magnetic tape file containing DGZ listing with pertinent
information per DGZ. A similar listing may be included as
part of the printed output.

o Visual display of the data base and DGZ determination can
be generated via plotter.

MODEL LIMITATIONS:

o Targets - Only point targets and circular area targets, the
latter can be uniform or normally distributed.

o Weapon Systems - 30
o Launch Areas - 40
o Systems within each launch area - 10

HARDWARE:

o Computer: HIS 6080
o Operating System: GCOS
o Minimum Storage Required: 83K
o Peripheral Lquipment: Card reader, disk drives, printer,

tape drives

SOFTWARE:

o Programming Language: FORTRAN
o Documentation: Strategic Nuclear Attack Planning System

(SNAP) - Users Manual NMCSSC - 1975

TIME REQUIREMENTS:

o Given a data base in JAD format the time from receipt to
conversion to SNAP would be less than 3 days. From this
converted bdse any subset will be generated as part of the
run to be made by the allocdtor preprocessor.

o Preparation time for an initial SNAP run will vary depending
on user familiarity with SNAP and the complexity of the
required task. A minimum of 2 or 3 days should be allowed
for the process. Subsequent SNAP runs normally require
minimal time (10 to 20 minutes) to modify input data.

SLCURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 200 times per year
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USERS: Studies, Analysis, and Gaming Agency

POINT OF CONTACT: CCTC/C314
Mr. C. G. Thompson
The Pentagon, Room ME688
Washington, DC 20301
Telephone: 0X-59331

KEYWORD LISTING: Analytical Model; General War; Damage Assessment;
System-Launch Areas Allocator, Deterministic; Acceptable Solution;
Minimal Weapon Expenditure, Minimal Target Overkill, Maximum Target
Destruction per DGZ.
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IiTLL: SNAPPcR

PROPONENT: The Rand Corporation

DEVELOPER: The Rand Corporation

IPURPIOSt : SNAPPER is d general nrclear dan-age assessment model originally
deveoojeu t u treat l iimited stritegic options and counterforce strikes.
SubseqLuent additions hove adapte(i it for use in assessing theater
nuclear striks.

GLNLRAL DLSCRIPION: SNAPPER is a Monte Carlo model that computes the
damage tu targeted installations, cci i [eral damage to other specified
facilities, and CaSudities to the surruuna;n5, population. The program
includes a choice of fallout model, (WSEG/NAS, SEER 111, CAMEL, or
MILLER). Casuaities are estimated based on a population sampling
technique.

INPUT: The following are the mass inputs to tne model:

o Yield, CEP, intended height of burst, and reliability of attacking
weapons

u Target hardness, size, and location
o Hardness, location, and size of facilities for which damage

assessment is desired
o Population data base
o Monte Carlo variables are:

- Actudl ground zero
- Weapon reliability
- Air-burst fuzing reliability
- Height of burst
- Fallout wind pattern

OUTPUT:

o Diai age and casualty data (fatalities and injuries) are displayed
for each Monte Carlo iteration and the expected results

o Distribution of damage by specified target or installation
classes

MODLL LIMITATIONS:

o 49 Monte Carlo iterations
o 1500 population samples
o 100 target classes
o 50 weapon types
o 2500 targets per class

HARDWARI

o Computer: IBM 310/158
o Operating System: V52 - Re]. 3.8
o Storaqe Requirement: 350K
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SOFTWARE: Programming Language: FORTRAN G

TIML REQUIREMENTS:

o Acquisition Of the target and population ddta base Cdn be
I engthy

o CPU time depends upon the number of weapons and targets
involved and strongly on whether fallout calculations are
required. Typically, one weapon on each of about 300 targets
required 150 CPU sec without fallout calculations; 150 large
surface-burst weapons with fallout calculations takes as much
as 750 sec

SECURITY CLASSIFICATION:

o Program UNCLASSIFIED
o Data base may be CLASSIFIED

FREQUENCY OF USE: Presently not in use

USERS: The Rand Corporation

POINT OF CONTACT: The Rand Corporation
1700 Main Street
Santa Monica, CA 90406
Attn: J.W. Ellis Jr., or R.H. Frick

KEYWORD LISTING: Continental/Theater; Analytical; Monte Carlo;
Nuclear; Damage Assessment/Weapons Effectiveness; Fallout; Casualties;
Two-sided; Event

638



UifLL: SOSAC-Son of Super Ace-Central

PKUPONLNT: Office ot the Director for Program Analysis and Evaluation

UEVLLUPLR: Science Appiications, Inc ( UST)

PURPOSE: SOSAC is the primary generai purpose weapon allocator for
strategic ccantercentral systems. it minimizes the cost incurred to
achieve a set damage level on a specified target, and permits the user to
select a wide range of allocation controls.

GLNERAL OLSCRIPTION: SOSAC is a computerized model that provides for
the alTocatinoT straLegic nuclear forces against targets of strategic
importance. It consists of a set of computer codes that uses linear
proyram ing and decomposition theory to optimally al.ocate weapons to
tar(lets. It can caiculate RFS statistics :or each allocation of a waved
lLtack. SUSAC considers economic ai mf1bL0 targets present\ )n tne
Soviet Union and the NSP dnd treats UL as unidirecLional, ,,'.owing tne
user to be creative in spec-fying relative cost ana requireients.

INPUT:

o Arsenal data files
o Target data files
o Allocatio,, controls

OUTPUT:

o Residual aresenals
o rarget damage summaries
o Relative force size/arsenals used

MUULL LIMITATIONS: It does not allc-ate a specific weapon to a
spec-Tf-fc target, does not consider command, control and communication
nor the effects ot time; and it does not capture many operational
considerations including range and footprint.

HAkDWARL: MULTICS

SOI-TWARL: Programming language: ANSI FORTRAN (MULTICS)

TIML RLQUIRLMLNTS: 2 to 8 minutes depending upon problem.

SECURITY CLASSIFICATION: UNCLASSIFIED

IRL(ULNCY OF USL: Hundreds of times during studies and at major
pi-n -Ju rlig-tlre PVBS cycle.
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COINT OF CONTACT: OD(PA&L)
Strdtegic Programs
The Pentagon, Wshington, DC 20301
relephoen: (202) b95-5587

KLYWURD LISTING: Linear programming, computerized, intercontinental
forces, RFS, -a6location.
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TITLL: SOSAT-Son of Superace Theater

PROPONENT: Office of the irector for Program Analysis and Evaluation

(OU(PA&E )

DEVELOPER: Science Application, Inc (POST)

PURPUSL: SOSAT is a computerizeG i odel that analyzes 'ong range
nuclear forces against fixec targets in tne European theater.

GENERAL ULSCRIPTION: SOSAT is a small, fdst executing model that uses
arsenal data management. It maintains geographic 'range) sensitivity
and provides suimmary infornation on residual arsenal value, goal
achievement and collateral target uuiaye. "L compares the effectiveness
of NATO and WARSAW PACT theater nuclear forces against targets in the
Luropean theater. Warheads and de'ivery vehicles are described and
allocated to spiecific target oujectives. It allows for analysis of
nuclear stockpiles and delivery vwi le re~uiremeLs. It provides for
ummlury ilad r'eLuntiOr of target ddiiiAk;e Stdtu and residual attacker

arsenal and allows the transfer of target damage -nformaton into SOSAC
for countercenLral force allocation and analysis.

INPUT:

o Warnea and delivery vehicle data files
o Target data files
o Allocation controls

OUTPUT:

o Detailed target damage summaries
o Infornation on force structure, DE level and CDE dnd target

coverage
o Arensal status by warhead and delivery system
o) Retention of residual arsenal and damage target information

MODEL LIMITATIONS: Discrete time line of events. Effects of prior
conventional force applications is crudely treated and exchange
dynamics are ignored.

HARDWARL: MULTICS

SOFTWARE: Programming language-ANSI FORTRAN (MULTICS).

TIME REQUIREMENTS: 3 to 15 minutes per arsenal allocation depending
upon te problem.

SLCURITY CLASSIFICATION: UNCLASSIFIED

I'REQUENCY OF USE: Several hundred times per year.
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USERS: 0D(PA&E)

POINT OF CONTACT: OU(PA&E)
Strategic Programis
The Pentagon, Washington, DC 20301
Telephone: (202) 695-5587

KEYW(3RU LISTINi Theater Nuclear Forces, Linear Programmiing.
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IIILi : 'PLID - jiulation of Penetrator Lncountering Extensive Defenses

GENLRAL PLCRIPTION: The SPEED model is a stochastic, event-based
simulation of air vehicles (and weapons) penetrating through and
interacting with air defense systems. Perr ,-ating vehicles/weapons
encompass: manned aircraft, drones, airborne decoys, and various air-
launched ordnance, vis., ASM and gravity bombs. Air defense systems
encompass: area defenses (specifically, ground EW net, AWACS, airborne
interceptors (AI), airbases, GCI stations, along with the integrating C&C
structure), and point defenses (specifically integrating C&C structure),
and point defenses (specifically SAM sites and AAA sites). weapon
tdrgeting can include air-defense elements. The SPEED model is compatible
with and complements the Advanced Penetration Model (APM).

COMPUTER INFORMATION: SPEED is proqra[oned in FORTRAN IV and operates on
the IBM 360. Running time for a large bomber force is from 30 minutes to
I hour on IBM 360. Model is being moved to IBM 3032, which will shorten
rur ti le and/or allow larger scenarios.

DOC-UMLNTATION: Usr and programmed documentation is available in AF/SASB.
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TITLE: SQUARE DEAL - Battalion in Aid of the Civil Power

PROPONENT: Wargames Section, Directorate of Land Operational Research
OYk--Operational Research and Analysis Establishment (ORAE), Ottawa,

Canada

UEVELOPER: As above

PURPOSE: The game is designed to exercise the battalion command post in
the conduct rif stability operations in Ai4 of the Civil Power.

GENERAL DESCRIPTION: This is a closed, two-sided, manually conducted
game with a I ~inut, gome time interval. Although desirable to play
in real time, this may seldom be acnieved because of the time required
to complete the control assessments. However, an overall real time/
game time ratio of 1:1 can normally be expected. Blue Sideroom organiza-
tion approximates tne operations center of the police and military
forces deployed and nps with thne control room an intelligence link, two
operations linvs and a telephone link s-,niLating tae public telephone
system terminating in a police switchboard. The setting is an imaginary
city in Canada on detailed large scale maps including construction details
of all buildings and with a level of resolution down to section size,
individual vehicles and snipers.

Assessment procedures cover the following areas: kidnapping,
sabotage/demolitions, riots, fire bombing, sniping actions, bomb search,
cordon and search, nun-,:rime service calls, crime service calls, crisis-
generated calls, vandalism, looting and robbery.

The game is designed for company and 3attalion level but can be
eApanded to brigade. The police and civil 4orces include provincial
police, city police, railway police, fire department, campus police,
coast guard, and RCMP marine station. Red Sideroom includes the regional
leader and cell leaders. This wargame can be conducted by staff colleges
and combat arms units.

INPUT:

* Game directive including game objectives, level and scope of the
game, player appointments, game assumptions, order of battle
and a brief outline of the tactical situation

e Game scenario
* Wargame package prepared by DLOR containing all proformae, rules

ard assessment procedures

OUTPUT: Detailed Lontrol room and sideroom logs are maintained for
post-game critique.
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MODEL LIMITATIONS:

o Because of the cyclical nature of assessments it is not possible
to state the specific time at which certain events took place
but only that they did take place within the 15 minutes.

e It is not possible to determine the precise step by step involve-
ment of action and counter action for each individual or subunit
involved.

HARDWARE: Large scale detailed city map

SOFTWARE: Nil. Manual Assessments. Detailed logs in control room and
siderooms.

STAFF: Control Room staff of twelve. Sideroom staff a minimum of eight
in Blue Sideroom and four in Red Sideroom

TIME REQUIREMENTS:

o Preparation: Given the scenario, operational plans and assessment
packages, a one-day period for training control room staff and
setup is required.

* Play: The wargame portion of the exercise usually is conducted
in three or four hours. Thus several separate exercises, with
same forces and staffing, can be conducted over a few days.

* Analysis: All detailed logs are retained and analyzed.

SECURITY CLASSIFICATION: RESTRICTED

FREQUENCY OF USE: Not known, Staff colleges and all combat arms units
have individual SQUARE DEAL wargame packages.

USERS: As above
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TITLi: SSA - Static Sector Analysis Model

PRFOPONLNI: Oitlce of the Assistant Secretary of Defense
Program Analysis and Evaluation (PA&L)

DLVLLOPLR: Office of the Assistant Secretary ui Uefen;e,
Program Analysis and Evaluation (PA&L)

PURPOSE: ThiL is a computer assisted iioel for calculating furce
requirements directly by comparing measures of the combat effectiveness
of opposing forces of various points in tiae after mobilization. The
model does not consider movement of units within a theater or FEBA
move ent, arid therefore, it is cldssi f, as static, although it does
consider the buildup of forces in theater with time.

ULNLRAL DESCRI TiON: The combat effcctiveness of defending forces is

calculated for each sector and for the theater reserve. Effectiveness
is expressed in terms of Weighted Unit Vaiue (WUV), which is the total
worth of all etlective weapons in a force; nowever, any set oT force
effectiveness indicators could be used. The total WUV of the attacker
is determined iand an attack axis(es) sei, cted. ThL aMOWt GT defcnoer

WUV deployeO in secLors oft the main attack ;s ,eter,, ined, and enouJh
attacker WUV is allocaLeo oppositu those sectors to fix the deienc;,rq
force in place. That is, the attacker allocates enouyn force in those
sectors to keep the defender from exce ding the stalemate force
ratio. This ratio can be varied. The remaining attacker WUV is tne~i
assumed to be applied on the main attack sectors and compared with the
defender's WUV in those sectors plus in his entire reserve. If the
defender does not have enough WUV to keep the attacker from exceeding
the stalemate force ratio, a requiriment is generated. If the defender
has too much WUV, an excess is calculated. The WUV output is translated
into a more convenient measure, such as the equivalent WUV in armor
divisions (ADLs), to make comparisons easier. This process is repeated

at each point in time after M-Ddy for which results are desired,
updating the force deployments to reflect tne availability of any
additional units in the theater of operations. This m(del has been
used by UASO(PA&L) to estimate US force requirements for Europe and
Northeast Asia.

INH I1

0 A baltt let icid descript ion whic ncliitucs lH-BA location, sector
subdivisions within the theater, initial deployment of friendly
forces to sectors and theater reserve, and identification of
likely attack sectors for enemy forces.

o A set of combat value scores describing the relative contribution
of each unit to overall force effectiveness.

o A time-phased deployment/availability schedule for friendly
and enemy forces

o A value for the maximum attacker/defender effectiveness ratio
that still allows the defender to hold the attacker on a
defensive line (called "stalemate force ratio").
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OUTPUT: The output measure of the model is the incremental amount of
force effectiveness (+ or -) that a defender would require to stalemate
an attacker at a given point in time. Force effectiveness is usually
measured in terms of Armor Division Equivalents (ADEs), which is the
combat effectiveness score for a standard US armor division.

ODLEL LIMITATIONS:

o Geography is riot 'xplj -itly considered
0 (oIS iders onrly ground tur(es
o Does not consider logistics or" combat attrition
o Is limited to static comparisons

HARDWARE:

o Computer: IBV 360/50, IBM 360/65, CDC 6400, GE 635, UNIVAC
1108/1110, Honeywell 6000, IBI': 370

o Oper3ting System: OS Release 20 (IBM); SCOPE (CDC)
o Minimum Storage Required: lOOK bytes
o Peripheral Equipment: Standard scratch disk plus permanent

disk for war file

SO I-WARL:

o Proyraiimirig Ldnguige: FORTRAN IV
o Documventation is available.

TIML REQUIREMENTS:

o I oay to acquire and structure base data in model input
format

o 10-30 seconds LPU time per model
o 1 huur or less to analyze and evaluate results

SLURITY CLASSIFICATIUN: The moaeg is UNCLASSIFILD. Data is up to
TP SI CRLT.

_RELIUENLY UUSI : Several t mines per year

USLR: UASD(PA&i )

POINT OF CONTACT: OASU(PA&E)
Europe Division
The Pentagon
Washington, D. C. 20301
Telephone: OX-54347

KLYW)RD LISTING: Analytical Model; Conventional War- Land Forces;
Coiputerized, Twu-ided; Deterministic
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T:TLL: STAB 11 - Anti-Air Warfare Battle Model

PROPONENT: laval Air Systems Conmmand (AIR-503)

OLVELUOILR: Naval Air Development Centcr

PURPUSL: STAB II is a computerized, analytical general war model
used to analyze the effectiveness of airborne weapon systems,
includit; the aircraft, weapons control system, and weapons, against
one or many airborne targets attacking ships or a task force. The
primiary focus of concern is the combat effectiveness of the system in
fleet air defense environments, in addition, the model may be used to
study the effects of connand and contral systems functions, ECM,
aircraft performance, maintainability and reliability, threat variations,
and reaction time on fleet air defense.

G[NLRAI DLSCRIPIIoN: STAB 11 is a two-sided model having both
detenninistic and stochastic ele"ients. It is capable of considering
Ot10, iiterceptur or one target, if desired, and of aggregating up to
the level Lf 10 urups of 6 resolvable targets per group or 10 groups
ot 64 unresolvable targets per group. Sii'ulated time is treated on an
ovei. si,,re asIs. The Gamde Time: Real Time rdLIo is variable,
d(,1mlirj u;,on the numher of interceptors arid targets Lciny considered.
Probahility is the prinary solution technique used.

INPUt

o Threat description
u Aircraft performance: Acceleration, fuel usage, etc
u Weapon system perfornianLe
U Conviano and control logic

0 tu1ii)uter Trintout stating times of iritiation and completion
of cumba* and interceptors against targets and the expected
nuribr ol kills dchieved.

Mot t I IMITATIUNS:

U Two types ot tarqel groups, two types of interceptors
o 1U target griiups: 0 resolvable targets per group and/or

(4 unresolvable targets )er group
3U interceptors (Combat Air Patrol plus deck-launched
interceptors)

iAk'lWAL

) kiomputer: CDC 6b00
(, Minimum Storage Required: 40,000
o P'eripheral L iuipment: Mass storage (disk)
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SOFTWARE:

o Prograrining Language: FORTRAN
o Documentation: FORTRAN extended reference manual

TIME REQUIREMENTS:

o 0.5 months to prepare input
o 5 minutes CPU time average per game
o Less than I day to evaluate results of I game; varies

with number of parametric variations in total evaluation
ot systems

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 25 times per year

USERS:

o Principal: NAVAIR (AIR-503), CNO (OP-96)
o Other: OSD, Systems Analysis; NADC is support of other

projects

POINT OF CONTACT: Systems Analysis and Engineering Department
Naval Air Development Center
Warminster, Pennsylvania 18974
Teleph~one: Autovon 441-2595

MISCELLANEOUS: STAb II can be linked with the Weapon System Engage-
went (WS modl where an analoo simulation determines launch opportun-
ties versus ,a threat mnd the Launch Acceptability Region (LAR)

provides missile Iunch zones against selected targets. This data is
punched on cards for input into STAB I.

KEYWORD LISTING: Analytical Model, Computerized, Two-Sided, General
War, Aircraft, Deterministic
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TITLE: STANDARD ARM Flight Profile Model

PROPONENT: AFEWC

DEVELOPER: US Navy - China Lake

PURPOSE: To model/predict STANDARD ARM trajectories

GENERAL DESCRIPTION: A second-by-second layout of this missile is modeled from launch
to impact

INPUT: Launch conditions

OUTPUT: Table ot trajectory tines, speeds, altitudes, mode of operation and various
angTles

MODEL LIMITATIONS: Does not run footprint

HARDWARE:

Computer: UNIVAC 418-I1

Operating System: RTOS-9E

Minimum Storage Requirement: 64,000

Peripheral Equipment: Card reader/printer

SOFTWARE:

Programming Language: FORTRAN

Documentation:. China Lake Report

TIME REQUIREMENTS: Requires 1 hour to structure input and 1 minute of CPU/trajectory

SECURITY CLASSIFICATION: SECRET

FREQUENCY OF USE: As required

USERS: AFEWC/SA and EW

POINT O, CONTACT: AFEWC/SAA
Mr. Dave Crawford
San Antonio, TX 78243
Telephone: 512/925-2938/AUTOVON: 945-2938
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TiTLE: STAR - Simulation of Tactical Alternatives Responses

PROPONENT: US Army Training anu Doctrine Command, Fort Monroe, VA

ULVELOPER: TRADOC Research Element, Monterey (Naval Postgraduate School)

PURPOSL: Tile simulation is designed for hgn resolution analysis of
coml tinld arms task lorce operations at the blue Bri(jade - Red ['ivision
level. Its primary use is to investi(jate the effects ot tactics,
doctrine and hardware components in the context. of the a-ir/ground
envi ronment. The siiiil ltion is totliiy played on the coiputer with no
manual interaction.

GENERAL DESCRIPTION: STAR i a hig'h resolution, event structured,
stochastic, two-sided simulation of the combined armns air/lano conflict.
The model may bc run using either digitized terrain or a continuous,
functional terrain representation developed at NPS. All units are
resolved to the individual vehicit or solcier level. Conflicts are
modelled between a lIlue Brigade/Reo Division ecneY jnment, or any subset
of these organizat ions. The mode is capable of pitying a wice range of
resource allocation, fire and maneuver tactics easily modified by toe
user. Development, expansion and implementation is an ontoing effort.
The features discussed below describe the operational model status as ot
January 1982, except as specifically noted otherwise.

I AVIINL S

Ierrain: lhe macro terrain is represented as a series of hills which
areellipsoids in horizontal cross section and have the characteristic
normal bell shape in vertical cross section. Any desired representation
of the battlefield contour map may be achieved by under or over laying
dwlditional functioral hill masses. Elements exist at any arbitrary
coordinate on the continuous battlefield. Features such as forests,
vegetation, soil types, rivers, built-up areas, obstacles, minef-elds,
etc.. are represented by geometric overlays on the macro terrain. These
features may be created or destroyed as required. Line of sight and
mobility are precisely determined analytically, because of the functional
Fiture of the representation.

(;round Model : lhe ground model is capable of playing the full range
ol rr7ir-t--ior systems, to include dismounted ATGMs. The basic event
siquence of acquisition (based on time to detect), target selection, fire
and iiipact characterizes the basic model flow. In addition, several unit
ovement and firing tactics are played at various organizational levels.

Air/ADA: Capable of representing the two-sided play of helicopters
ori, air defense systems, as well as close air support fixed wing aircraft.
A full range of firin' tactics and acquisition modules are played, to
include indirect missile firings and hand-off illumination when required.
All air and ADA systems ire explicitly portrayed on the high resolution
battl efield.
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Field Artillery: Consists of six basic modules, all of which are
explicitly represented on the battlefield. The FO module determines
targets to be fired, categorized by FPF, trigger areas, and clusters (for
targets of opportunity). The allocation module and fire direction module
,11e c, 'ah1C 0I playin( a range of target prioritization capabilities,

I c I ud i AqI All I LR . Ihe qui module ind asessment module provide the
capability to rcpresent either volley or individual tube fire and
assossment as required by the munition and supportive data. The counter-
battery module represents appropriate radar acquisition and target
selection methodology. The artillery, and air are linked to permit play
of aerial observers. HE, OPICM, PGM and smoke munitions are modelled.

Limited-Visibility/Smoke: Provide a dynamic representation of the
physical environment which continually charges as a function of appropriate
parameters. Smoke clouds are dynamically created, moved and degraded
during the battle. Sensor physics is employed to describe a wide range
of devices and to determine environmental attenuation. Finally, times to
detect are determined from physical considerations, as well as the node
of sensor employment.

Communications/Electronic Warfare: Provides explicit representation
of all artillery nets, as well as the ground unit tactical nets. A
spectrum of two sided EW methods are also planned. Ongoing development
of modules for radar countermeasures, ADA Conmand and Control, air request
nets, red DF/Artillery nets, and the remote designators will result in a
total COM/EW capability for the model.

Dismounted Infantry: Capable of representing close combat between
dismounted troops at the individual soldier level of resolution. Dismount
and remount of troops from personnel carriers are explicitly modelled,
including the selection of primary and alternate firing positions and
routes. Re-each is continuing to develop enhanced close combat modules,
as well as a variety of tactics modules to be employed in conjunction
with the combat vehicle deployment modes.

Suppressiri: Represents the effects of direct and indirect fire
on the delay of element functions such as detection, firing, and move-
ment. Current lack of data requires that parametric estimates of the
suppression factors be provided as module inputs.

Lo(jytic s: Initial design of high resolution ailivo/fuel logistics
m odule, is complete (individual carrier level of resolution) which
dynamicaily represents the logistics/combat interactions from brigade
irains ',o the ictual re ipply of the combat vehicles. Implementation

ol these mrodules is an on(,3ing development effort.

I NtPU T :

o Petai Ied weapon system characteristics
o Fire and maneuver tactical parameters

Scenario
o Acquisition and communication procedures
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OUTPUT:

o A roximately 25 attributes of each shot fired in
the battle

o Periodic attribute lists for each element
o 12 post processor outputs including such items as time

line attrition curves, shot distribution by range,
aspect angles, fiber-target movement status, etc.

MUDEL LIMITATIONS: Not interactive at the present tiie

HARDWARE: has bucn executed on IBM 360/370, CDC 6500 and
UNIVAC 17108

SO[TWARL: SIMS-RIPT II.5

IME RILQUIRLMLNTS: 1_ised on IM 360/3/0, CDC 6500 and UNIVAC
H , battl mi nutes per CPU mi n (Bdti on model with 325
c Iements).

SLCURIIY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Continuously

USERS:

o US Army Armor Center
o US Army Air Defense School
o US Army Aviation Center

POINT OF CONTACT: Dr. Sdm Parry
Code 55-Py
Naval Postgraduate School
Monterey, CA 93940
AUIOVON: 878-2/19
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T-ITLL: STATE III - Simulation for Tank/Anti-Tank Evaluation

PROPONENT: SHAPE Technical Centre

DEVELOPER: SHAPE Technical Centre

PURPOSE: STATE III is a critical event, stochastic, land Lombat model
Tfor simulating armor/anLi-armor engagements. The model may be run as
a pure simulation without humci intervc:.tion or it can be used in a
wargaming mode with the progress of the battle displayed on a graphics
device. STATE II is a damage assessment model which is used to
analyze the effectiveness of various weapons mixes and/or tactics.

GENERAL bESCRIPTION: The STATE 111 model :s a two-sided, stochastic,
event oriened land combat assessment model for simulating armor-anti-
armor engagements. Close air suport, minefields, smoKe, and artillery
can also be simulated in the model. The activities simulated include
movement, detection, firing, changing speec, terminal effects including
suppression, smoke, visibility, and tactics. Tne desired tactics to be
used by both sides ar' input in the form of an order set. The tacticai
orders used are of two basic types: those which define a movement or
posture change, and those which are based upon conditions which occur
stochastically within the model such as damage levels. Tcrrain, cover,
concealment, and visibility are also simulated by the model.

INPUT: The following data are used as inputs to the model:

o Game control data
o Terrain boundaries
o Digitized landforms, vegetation and man-made obstacle

elevations
o Group data which identities the composition and starting

location of the combat units. (A combat unit can consist of
one or more individual weapons.)

o Weapon characteristics data
o Minefield locations
o Close air support data
o Artillery data
o 2rdnance data

o Tactical orders
o Sensor data (for detc.tion purposes)
o Hit and kill probability data

oUTIPU: The results of the simulation can be output in three ways:

o An event by event listing of each replication of the battle
can be listed on a computer printout.

o f suaviury of the results of the several replications can be
Gatput in both tabular form and graphical form

o I the interactiv, mode, the progress of the battle in terms
of movement and kills can be observed in a series of
graphical displays on a cathode ray tube device.
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L ITATIDNS:

o Infantry (rifleliin1) is not simulated
) Model d0' 1iot ', 11M 11 L at Ltack helic ol, ters at the pileserIL t I 111

0 M1J1i1uii1 i 0 1) rd i v duaL COii16dt Units

o Max immii of b unit types
o Maximum ot 3 weapon types per unit

HARDWARE:

o Computer: CDC 6400
o Operatiny System: SCOPE 3.4
o Minimum Storaye Required: 105 K words accordi~ig to scenario
o Peripheral Equipment: Disk and tape Tektronix 4002A

(for interactive mode)

SOFTWP2 E:

o 'royravimni Lanquaye: FORTRAN IV COMPASS
o Documentation:

(1) STC TM-344 "Simulation for Tank/Anti-Tank Evaluation
(STATE 1I) User's Guide," April 1973 (NU)
(2) STC TM-324 "Simulation for Tank/Atni-Tank Evaluation
(STATE II) Concept and Model Description," May 1972 (NU)
(3) STC TM-422 "An Interactive Version of the STATE 11 Model,"
May 1974 (NU)

TIML REQUIREMENTS:

o Develop and code 5 x 8 km terrain area - 5 man-days
o Prepare input deck (including order set) - 4 hours
o CPU time for 30 replications - 2-5 hours
o Anaiysis of results - 1-3 man-days

SECURITY CLAYSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Daily

USERS: SHAPE Technical Centre
IABM (FRG), RARDE (UK)
Martin-Marietta (USA)

POINT of CONTACT: SHAPE Technical Centre
p. 0. Box 174
the Iiaue
Net herl ands
Al'i, New York 09159

KLYWORU LISTING: Siiulation; Monte Carlo; Critical Event; Tank
W arfare; Anti-Tank Weapons: Land Combat; Stochastic; Effectiveness;
Guided Missiles; Model; Direct Fire; Tactics; Interactive
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TITLE: STOCHADE

PROPONENT: MA Department, RARDE, Sevenoaks, Kent

DEVELOPER: Operdtional Research Branch
Royal Military College of Science
Shrivenham, Swindon SNG 8LA UK

PURPOSE: A fast-running, highly aggregated mode] of a heterogeneous
direct-fire battle

GENERAL DESCRIPTION: STOCHADE is a computerized direct fire model based
on the solution of attrition equations and is available in stoch-stic
or Jeterministic form. The stochastic version is a simulation solution
of time/range dcpcdent Lanchester-type differential equations. The
deterministic version uses the Runge-Kutta algorithm to solve the
e~uivalent system of deterministic differential equations. There is no
restriction on the number of weapon types that may be included on
either side. The stochastic model has a variance reduction option
which yields smaller confidence intervals for estimates of Dattle out-
comes.

INPUT: Numbers of each weapon type; kill rates; speed of advance; target
selection rule; intervisibility and detection probabilities; fractional
kill rate capabilities for moving weapons and targets; proportion of
fire on dead or false targets

OUTPUT:

Stochastic Version:

Optional - For each run: casualties, target weapon, firing
weapon, battle time, order of kill

Program routine - A summary of a number of replications gives:

s Number of Red and Blue wins
* Estimated probabilities of Red and Blue wins with

95% confidence intervals

* Averagc time of battle, average time for Red win,
average time for Blue win (all with standard
deviations)

* Mean and standard deviation of number of Red and
Blue survivors for each weapon type; frequencies
and histograms of numbers of survivors for each
weapon type

Deterministic version

The number of survivors of each weapon type as a function of
time and range
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MODEL LIMITATIONS: STOCHADE is a highly aggregated model in which ranges
of engagement are modelled according to the "centres of gravity" of the
force

HARDWARE: A Hewlett Packard 9835A desk-top computer and VDU, with
optional disk-drive, printer and graph plotter

SOFTWARE: Program language- Hewlett Packard Extended BASIC
Documentation available: User Guide; Program Listing; Model

descriptions

TIME REQUIREMENTS:

* Minutes to input kill rates on file
* One minute to enter data at run time
# Battle with between 5 and 15 weapons on each side takes approx.

3 to 15 seconds per replication

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Continuous for investigations into the dynamics of
the direct-fire battle

USERS: RARDE, DOAE, RMCS

POINT OF CONTACT: Head of OR Branch
RMCS
Shrivenham
SWINDON SN6 8LA UK
Telephone: 0793-782551 Ext 409
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TITLE- Stochastic Combat Model

PROPONENT: Mobility learn, BMD, BRL

DEVELOPER: Mobility Team, BMD, BRL

PURPOSE: Determine trade-off relations between mobility and a .or
protection of a combat vehicle

GENERAL DESCRIPTION: The iodel computes prooability cf wvinning a tank
duel and probability of surviving a closing-on maneuver, both as functions
of a number of shots fired. It also computes an expected duraLion of a
duel, expected number of shots fired and expected distance traveleo.

INPUT:

9 Weapon characteristics: accuracy, lethality firing rate, Also

percentage of time on the move during combat and average speed

OUTPUT:

* Complete set of probabilities of all duel events consisting of

shots fired, distance traveled and the state of duelists

MODEL LIMITATIONS:

e No simultaneous firing of the duelists is allowed. Distribution
of time between shots is independent of the previous sequence of
shots. A duelist can be only in two states: fighting and
defeated.
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T;TLL: Stockpile Model

PRO)6NENT: Federal Emerqency Management Agency

ULVLLC?LR: Resources Preparedness Office, Office of National
Preparedness Programs and Computer Management C fice, Office of
Information Resources M~iyemert, Federal Einrgency Management Agency

PURPOSE: The Stockpile Model provides both computerized ano computer
assisted analytical capability for the estimation of stockpiled
materials imbalances (demands less supplies) in time of general or
limited war. The stockpile mciel is used to generate the estimates of
stockpile imbalances issued each year in the FEMA Ann&.al Materials
Plans. For a given mobilization scenario, the stockpile mode' translates
Gross National Product forecasts and defense goods requirements
estimates into e.i imates of stockpile imbalances far the Depart.nent of
Defense, essential civlian and basic industrial tiers for each year
of the study. The stockpile Model a cresses no other problems.
Stockpile ir'-alances refer to tne o'Tferences between estimated
available supply and estimated requ:rements for strategic and crtcal
raw r..aterials ourin(, a major war three years in duration.

GENERAL DESCRIPTION: The Stockpile Model is a one-sided detenrinistic
si ulation model that considers requirements to supply laid, air, sea,
and paramilitary forces as well as civilians. The mode, was designed
to estimate stockpike imbalences in the US economy for 69 raw materials,
employing 110, 1961 domestic input-output industrial sectors and 129
foreign countries as Material sources. The stockpile model could
handle 93 raw materials and 178, 1967 input-output sectors. The model
was designed to simulate three-year wars as Lime-step phenomena.
Model solution techniques include linear econometric equation estimation
(regression techniques), linear forecasting and projection techniques,
input-output techniques and linear algebra.

INPUT: Gross National Product Forecasts and Defense Dep~rtment war
material requirements are fed into the stockpile model. Also inputted
are historic mate-ial consumption by four-digit SIC industries, supply
estimates for 129 source countries for normal and expanded production,
110 sector 1967 FiOS tables, substitution rate estimates, transportation
loss estimates, civilian austerity estimates, and supply source
reliability estimates.

OUTPUT: Computer printouts include Gross National Product components
and other macroeconoric estimates, defense expenditures, final demand
ind tLLal output estimates resulting from the foregoing, -aw materials
requirements by year and tier, historical materials consumption,
supply available by year, supply adjustments, stockpiled materials
imblances, stockpiled materials inventories, and stockpiled materials
goal s.
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MODEL LIMITATIONS: The limitations of the Stockpile Model include:

o Limited numbers of stockpiled materials
o Ndtional model only - no regional or local detail
o Three year estimates only
o Limited Input-Output detail -- 110 sectors
o Model linearity and fixed technical Input-Output co-efficients

inflate stockpile imbalances and goals
o Degree of over estimation in stockpile imbalances and goals

untested and unknown
o 196. FIOS data base is obsolete

HARDWARE:

o Computer: UNIVAC 110b
o Operating System: Level 33/36 Executive
o Minimum Storaue Required: 64K 36 Bit Words
u Peripheral Equipment: Disk/Drum, UNIVAC 9300 printer

Honeywell Printer

SOFTWARE:

o Programming Languages: Basic, FORTRAN, Assembly Language,
Matrix Arith11etic Programming System (MAPS)

o Documentation: All unpublished, none available

TIME REQUIREMENTS:

o To acquire DaLa Base: 4-6 weeks
o To structure Data in Model Input Format: 1-1 1/2 months
o Playing Timer per Cycle: 4 months
o CPU Time per Cycle: 5 hours

SECUPITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: One per year, multiple runs

USERS: National Resources Division, Resources Preparedness Office,
fational Preparedness Program, Federal Emergency Management Agency

POINT OF CONTACT: Natural Resources Division
ResourLes Preparedness Office
National Preparedness Program Office
Federdl Eme rgency Mdnagemwent Agency
Was) intton, DC 20472

Slp tioe: (202) 287-393b
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MISCELLANEOUS: Based on:

o CHASE Econometric Model for Macroeconomic Expenditure estimates
u Matrix Arithmetic Programmning System (MAPS)
o 1967 FIOS Tables

KEYWORD LISTING: Coinputerilzed, stockpile, analytical, imbalances,
goals, strategic, materiels
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TITLL: Stockpile/Production Base Trade-Off Model

PROPONENT: Deputy Under Secretary of Defense for Research ard
Engineering (Tactical Warfare Programs)

DEVELOPER: Institute for Defense Analyses

PURPOSE: The Stockpile/Production base Trade-Off Model is a
computori.zea, dndlytical, logistics model. The model solves for the
least cost investlenL in production base and end item stocks that
will satisfy both wartiimie and peacetime demands. This model
addresses the questions of how much anu when snould the Defense
Department invest in production base an, end item stockpile of an
item consumed in wcirtiioe.

GENERAL P[SCRI PTION: The Stockpile/Production Base Trade-Off Model
is a one-sided, :eterministic model which employs land, air, and sea
forces. it was designed to consider items on the level of an
indivIuaul dRi UnItion round and can ue manipulated for any wartime
consumable. Linear prograiiming is the main method of solution.

iNt'UT:

o Wart. ille demands
o Peacetime demand
o Initial stockpile levels
o Initial production capacity
o Cost to expand production capacity
o Tie lags to build new capacity and produce from it
o Time lag to ship item to the war zone
o Custs of storage, maintenance and production
o Rate of deterioration of both stockpiled items and

production base
o budget constraints
o Liscount rate

UUTPL,:

o Investments in stockpiles anl production base over time
o Stockpile levels over time
o Total discounted costs

MODEL IMITATIONS:

o Assumes production capacity can be expanded in arbitrarily
sndll amounts

(I Does not treat components making up an item
o Does not treat interactions between items
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HARDWARE :

o Computer: Any
o Operating System: Any
o Minimum Storage Required: 200 K bytes

SOFTWARE:

o PrograhMing Language: FORTRAN
o Documentation: IDA Paper P-1418 (in draft form)
o User's manual is not yet complete
o Technical manual is complete

T IMLRt QI WLMI NTS:

o 3 months required to acquire base data
o 1 man-month required to structure data in model input format
o 5 minutes CPU time per model cycle
o 1 month to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 50 times per year

USERS: IDA

POINT OF CONTACT: Jeffrey Grotte cr Paul McCoy
Institute for Defense Analyses
400 Army Navy Drive
Arlington, VA 22202

KEYWORD LISTING: Analytical; Logistics; Land; Air; Sea; Computerized;
One-sided; l)eterministic
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TIILL: STRATEGEM - Strategic Relative Advantage Model

PROPONENT: Headquarters, Strategic Air Command (SAC/XPS)

DEVELOPER: XPSF, Headquarters, SAC

PURPOSE: STRATGEM is a computer-zec, analytica niodel that determines
the rTative position of advantage after each of a possible series of
liiiited nuclear exchanges. The model provides an analytical tool for
investigating the implications of a less-than-all-oui. nuclear exchange.
The relative strategic position of octh sides after each limited
exchange and the remaining options for a subsequent exchange are
assessed.

GENERAL DESCRIPTION: STRATEGEM is a two-siued, deterministic model
iTnvoIviig land, air ind sea forces. It is capable of considering an
individual weapon against an inalviual target, if desired, anO can
aygregate both wl'apons anu targets up tu j level the user wishe,.
1xpected values are the primary solution techniques used.

INPUT:

o fixed inputs: weapon yield, CP, height of burst, target
vulnerability, type of overpressure and adjustmient factor for
each target category and the minimum and maximum vulnerability
(VNs) bounds for applications of each weapon type.

o Scenario inputs: option to change yields, CEPs, and min/max
weapon VNs in fixed inputs, weapon system reliabilities and
penetration rates, the number of targets per DGZ cateqory,
number of weapons by type, number of weapon carriers (limited
to 4 bomber types, 12 land-launched missile types, and 4
sea-launched missile types), and the maximum number of weapons
each target may receive.

o Exchange inputs: Identification of the side attacking and
type of attack (suppression or objective), minimum acceptable
damage expectancy for initial weapon considerdtion, miinmu:i
,ccept able Cumpounding UL for more than one weapon per target.
maximum DL (i.e., upper bound cut-otf for weapon allocation),
determination of weapon allocation and target types (i.e.,
percent ot weapons and percent of targets), target eligibility
(i.e., a numerical value assigned each target category to
predetermine the type of weapon: bomber, ICBM, or SLBM, which
is to be used in the initial attack), target value, (i.e.,
subjective order in which targets are to be attacked), and
attack timing sequence which may be bypassed, but could be
used for sensitivity study on bomber regeneration after
an attack.

OUTPUT: The output of numerical results, tabul- ed for each exchange,
includes a current inventory of weapons end targets showing those
reiiaining, used and destroyed. A final summary provides an inventory

ot weapon types remaining after each exchange and at the end of all
exchanges.
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MOULL LIMITATIONS:

o Targets current ly handled as point targets
0 [,aximk w ol t (1 bomber weapon types

Maxiii,,h' ol lb missile types
- ICBMs: 12 for blue, 12 for Red
- SLBMs: 4 for Blue, 4 for Red

o Range is not simulated
o FOOTPRINT is not simulated
o No geographical constraints are simulated

HARDWARE:

o Computer: IBM 360/85
o Operating System: 3b0 OS
o Minimum Storage Required: 28,600 words

SOFTWARE:

o Programming Language: FORTRAN IV
o Documentation consists of a brief description of subroutines

and their purpose. User's documentation is complete, is the
form of a computer printout listing. Technical documentation
is not complete.

TIME REQUIREMENTS:

o 1/3 month to acquire base data
o 3 man-days to structure data in model input format
o I minute CPU time per model cycle
o 2 days to 2 weeks learning time for users
o A few hours to analy'e and evaluate results

SECURITY CLASSIFICATION: FOR OFFICIAL USE ONLY

FREQUENCY OF USE: 50 times per year

USER: XPSF, headquarters, SAC

POINT 01 CONTACT: Headquarters, Strate(lic Air Command
Oirectorate, future Force Structure Studies

and .valuation (XPS)
ttutt Air Force Base, Nebraska 68113

Telephone: Autovon 271-4316

KI YWOIC I IS1IN{,: Anlytical Model, Limited War; Land Forces;
Ait I orc, ;Sea SsI ces Computeri zed; Two-Sided; Deteiini ni stic
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TITLE: STRAT CROW - Evaluation of the E, fects of Electronic
Countermeasures on Strategic Communications Systems

GLNLRAL DESCRIPTION: STRAT CROW is a computer simulation model whichq(uajt ifies the effects of various types Df electrrnic countermeasures

(LCM) against digital conmunications links. The program models noise,
continuous wave (CW), aud frequency m; odulated (FM) jamming against
frequency shift keyed (FSK) sicnals, and can hanole many frequency
hopping signals. The computer program has been expanded to include
noise, CW, and FM jamming agoinst phase shift keyed (PSK) signals and is
now in test. this capability will permit analysis of the most modern
spread spectrum signalling techniques.

COMPUTER INFORMATION: The model is written in FORTRAN computer language
for the CDC 6500 scientific omputer and contains approximately 3,000
instructions. Running time for the program is normally less than
I minute. The bulk of the code has also recently been integrateG into the
STRAT COMMAND Network Status Model.

DOCUMLNTAIION: Limited documentation is available in USAF/SACS.
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TITLE: STRAT DEFENDER - NORAD Air Defense Simulation Program

PROPONENT: Air ;orce Assistant Chief of Staff, Studies ana Analyses

DEVELOPER: CACI

PURPOSE: STRAT IEFENDER is a compuLerized, andlytica noel designed
to evaTuate overall effectiveness oT a strategic defense system.
Analyzes tle effectiveness of a strategic defense syszer k-nc uding
SAM sites, ground based radars, A4ACS, anG manned interceptors)
against airborne raiders whicn car, nake bota gravity bomb and air-to-
surface missile attacKs on targets *r the Gefenoeo area. The size,
basing, tactics, capabilities, anc integration of manred inerceptors,
AWACS, SAM sites, and ground radars are modelec in order to compare
options in defensive force structure.

GENERAL DESCRIPTION: STRAT DEFENDER is ar, event oriented, Monte Carlo
simulation which tracks the movement of doners and air-to-surface
missiles over a spherical earth, and scheduies detections ano inter-
ceptions of these raids oy the szrategic defensive forces. Sur-
veillance and detection systems include ground radars, SAMs, AWACS,
and manned interceptors on Combat Air Patrol (CAPs). Interceptors are
committed from bases or CAPs on a variety of intercept profiles with
complete fuel monitoring, reattack, and recommit logic available.
End-game acticns of detection, conversion, and missile kill are
modeled stochastically.

INPUT:

o Air intercept missile data: Range, altitude, and probability
of kill against various raid classes.

o Interceptor aircraft data: Airborne radar range, fuel cap-
ability and consumption, turnaround time, reliability,
speeds, weapon loading, probability of detection and corver-
sion, firing doctrine, and initial base locations.

o Base data: Location, aircraft type, and servicing capability.
o Radar data: Location, altitude, and range.
o SAM data: Location
o AWACS data: Altitude, speed, orbit location, radar detection

and tracking parameters.
o Raid data: Number of penetrators in each raid, timing, raid

path, and target.

OUTPUT: Computer printouts are produced on-line during program execution
and o not requirL decoding or interpretation.

o Input summary reports list a selected set of the input data
for the run.

o Chronological reports are one-liners which report significant
events as they occur during the simulation run. Included
are events such as: (1) raid turn points, ASM launch, and
yravity bomb impacts. (2) radar detections and loss of contact,
(3) interceptor commitments, attacks, recoveries, and CAP
manning; (4) SAM firings and intercepts.
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o Final summary reports provide: (1) chronological history of
each raid, (2) interceptor performance and kill distribution,
(3) surface radar and AWACS detection reports; (4) tabulation
of bomb/ASM impacts, and (5) SAM activities.

MODEL LIMITATIONS:

o Terrain not modeled.
o Perfect command and cjntrol of all defensive forces is assumed.

HARDWARE:

o Type of Computer: IBM 3032
o Operating System: TSO
o Minimum Storage Required: 700K bytes
o Peripheral Equipment: TSO display terminal, printer

SOFTWARE:

o Language: SIMSCRIPT 1I.b
o Documentation: Draft locumentation available.

TIME REQUIREMENTS:

o 1 month to acquire data base
o 1 week to structure data in model input format
o I to 5 days to analyze output
o 5-10 minutes CPU time per case

SECJRITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Twice per workday

USERS: AF/SASD, NORAD/XPY

DINT OF CONTACT: AF/SASD
Pentagon
Washington, DC 20330
Telephone: 202-695-3379

AUTOVON: 225-3379

KEYWORD LISTING: Computerized, Strategic, Aerospace Defense, Air
Force, Interceptor, Stochastic.

MISCELLANEOUS: This model was originally developed by HQ NORAD and
has been modified for AF/SAS use. Future plans include enhancements
to (i) represent the defense system's reliance upon communications,
k.') jwrmiLt mort, iil.ercepter tdCtics, (3) more closely represent AWACS
opeaitiorns, dnd (4) afllow raids to take evasive action.

674



TITLe" SIRAT EXCHANGER

PROPONENT: AF/SASM

DEVELOPER: AF/SASM

PURPOSE: Analysis of ballistic misslie counterforce allocations.

GENERAL DESCRIPTION: SLrategic excinje analysis tool which calculates
basic measure of irit for United States and Soviet LC6M and SLBM forces
in counterforce strikes only.

INPUT:

o Forces
o Weapons
o CEPs
o Performance factors

OU T: Allocation reported in starnaard MOEs

MODEL LIMITATIONS: ud Force Categories

HARDWARL:

o lype Computer: Honeywell bUbb
o Operating Systeii GCOS/MULTICS

SOFTWARE:

o Programming Language: FORTRAN
o Documentation: Available through AF/SASM

TIME REQUIREMENTS:

o 2 man-montnh to prepare data base, recurring daily
o I minute CPU time per cycle
o 1 hour data output analysis

SECURITY CLASSIFICATION: UNCLASSIFItl

I ljQ0JNLY 01 USE : Da i Ily

USLRS: AF/ASt'M

POINT OF CONTACT: AF/SASM
The Pentagon
Washington, D.C. 20330
Telephone: (202)695-9081

675



T L,; J"o'.T MLSSAGE - Development of Strategic .Joviand ano Control

Fc ~r -hd.Methodology

I 1 0N'L NT: United States Air Force, Studies and Analysis (USAF/SA)

LVLLWPLih: Air, ,orce Studies and Analysis and Systems Control, Inc.

P Ri' -' :Til comlpl errized dnalyticd'i general war muael simiulates the
two-way Ilow at multi-priori.ty imussages trom Thec NCA to for-ces (e.g.,
S lV)I exec~jl in miessages,) and from the forces back to conarinders and
the NOP (e.g., strike reort , launich reports, NUDET reports). The
model djetermines the quantity and quality Of information available to
the NCA and cotigaanders to assist them -in decisionmakiny in tne trans-
anid post-attack phases of a general nuclear war.

(I[NErKAL DLSCt~ilTION: ISTRAT MLSSAGL is general in nature, such that
eithr sratgicor tactical C3 networks can be examined. The model

was, prinar-ily designed for s;trategijc forces (bombers, SSBNs, ICBM
Lakinch Con( rol Centers) and us es a stochastic timie-step Monte-Carlo
tuchnique with a siortesl path network al gori thmi to deterine prob-
aib Ilities of message receipt as a function o-. t ine at special noles.
A1 scenario ot hours duration con be run in minutes of CPU time.

I PP0- :

o Network topology (nodes arid links)
o Link availabilities
o Node probabilities of survival
o Node processing times anid link delays
o Node yroup data and queue lengths
o Message types
0 kun1 parameters (number Of Mon1te Carlo repl icat ions, gaiie time,

etc.)

OUTPtiT:

o Computer printout which includes probability ot jessage
receipit (is (i function of time and the percent of time that
:oussages irrive at each destination noue.

o Dlctiled Output at the end of each Monte Carlo cycle is
available at the usey's option. This datd includes node dead
times, node alive times, order of nodes receiving message, and
messaye arrival times at each intermediate arid destina-ion
node.

1 1bI L _LIM I IA I -NS: Computer storage capability only.
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HARDWAR__:

o Type of Computer: GE-635
o Operating System: GECOS
o Minimui Storage Required: lOOK sterage cells (36 bits) for

network of 30 nodes, 100 links, and 20 messages
o Peripheral Equipment: Discs can be used for input/output

data storage.

SOFTWARE:

o Programming Language: FORTRAN IV

o bocumentation: User's manua1 and Programner's manual
available.

TIME REQUIREMENTS:

o Time required to acquire base data and structure data in model
input format varies from hours to days, depending on size and
complexity of network to be modeled

o CPU time per model cycle is less than 5 minutes for moderate-
sized network

o Several weeks learning time for players
o Hours-days to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF 1USE: 100-200 times per year

USLRS:

o Principal: Al/SASC
o 0t hur : NSf

POINT OF CONTACT: United States Air i orce
Studies and Analysis and Systems Control
The Pentagon, Room 1D431
Washington, D. C.
Telephone: OX-50547

MISCILLANIOUS: This model is linked to the Network Status Model
-TF-), which cumputes link ,ivailabilities and node probabilities of
kill tor nuclear and electronic countermeasure environments which are
used as input data. No intermediate data manipulation is required.
The model is a follow-on to the Dynamic Network Simulator. A new
upgrade to the NSM is being undertaken to include improvement in
ruiclear iphenoimuology and LCM techniques/simulations.

KIYWOR) LISIING: Analysis; C3; Message Flow Networks; Stochastic;
Nuclear Lxchange; Network Topology
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TI TLI SIRAT PAIR ULLIR - Au Ionomous Itt erceptor Searcth Mooel

VPIWPONLNT: Air' Yorce StuOies dnd Analysis (AF/SASD)

DLVL1UPLR: Generdl Research Corporation (,K )

PURPOSL_ I he purpose of SFRAT PAThOLLLk is to evaluate the scaniny
process ut rodar' dLenas dnd infrareki search sets; the detectioin
cal)ability of radars, infrared search sets, and the aircrew- and the
radar, infrared, and visual observability to distinyuish between the
various USAF interceptor aircraft. Noise jamming ano cnaff are also
t;iudeled. A secondary purpose of STRAT PATROLLER is to desisn orbit
shapes and the sensor search patterns on each leg of the orbit so
as to maximize the detection capability of a given interceptor aircraft
against a .liven threat.

GLNLRAI D)LSCRIPTION: STRAT PATROLLLR is an event-uased simulation of
interceptor aircratt with the missions of air surveillance.

INPUT :

o Raid paradileter,
o Jaiiining and Cdal 7 bondItiOns
o ]ntercPptor orbit pdra|tieters
o Detailed radar and infrared performance data

OUTPJT:

o Selective levels of output detail are possible through a
series of key words

o Probability of detection fr specific scenarios is the
primary output of this simulation

MOOLi L IMITATIONS: Terrain is not modeled

IIARWARI : [he timulit ion runs u ail HIM 3032'

S M I WARI

o Written in SIMSCRIT 11.5 and consists of 12 subroutines

o Documentation: None

TIME RLQUIREMENTS: Initial preparation of the data base may take
several hours. Analysis of the output requires less than an hour if
dctailed unerstanding of the specific case is not required.

Si LURITY _LASSIICAIION: UNCLASSIFIED
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FREQUENCY OF USE: 15 times a month

USERS:

o AF/SASD
o NORAD/XPY

POINT OF CONTACT: AF/SASD
The Pentagon
Washington, D.C. 20330
AUTOVON 225-3379
Telephone: (202)695-3379
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TI TLE1: S)IY'T RANGE

PRl')N N~; Al /SA l11

DLVELOPER: N-/SASB

PURPOSE : SWRAT RANGE is used to dleteriii ne the ranige of strdte( ic di rcrat
as a function of payload configuration, flight profile, and tanKer

-GLENIRAL ULSERIPI ION: STWAT RANGE IS a rdr,11e/,)ay1Oud: prorfli triat can be
used tu calculate the range of strategic d&ircraft un a variety of mission
types. It is intended tor calculatiny, tne range of existing aircraft for
which perfuriaince data are readily available, and for dircraft in the
design stite lor which performance data have been estimateC. Aircraf't
performantce daita (e.o., fuel used during climb, cruise, etc.) are supplied
1,o tho computer program ir the form ot retgressi .on egLat ions. The iss ion
hajracteristics are suppliel in a series cf iryut cards which describe

the natureC Of the ior ss ion from the fitst t light segment througn the last
flitni. segme-nt in the saime order as ftney wolAd act..ally be flown.
Calculation of desired mission c.aracteristics such as radius or range
of a particular flight Segment is achievea Dy specifying certainr
Options which govern the order in which fligfit segment calculations are
iiide. )he model also incorporates a routine to determine the number of
t.,mkcrU. necessary to supply d given fuel offload to a stipulated bomber
ty pe.

["OU-LTS

o Bumbor type,
k) lay I u,ld curit i (jim at. i l
o I (I I I oad(
U Reseves
(; Hight Profile (inputed along with the type of tanker)

OUTPU TS: Full or abbreviated printouts are available giving bomtber
flight di 'tances. fuel remaining, and gross weights for each leg of
the flight profile. Aerial refueling demand is noted in fractions
of tankers.

MODl) , 1_I M IlIAT I U)NS: SIRAT RANGI as presently confiyured does not
ii mI the emloymm* it of a homnber in the shoot-then-penetrate role.

HAktWAR HlONW YWI I I oul 8System M.

o Prorai nyn Language: FORTRAN

a Documentation: Programimers Manual and User's Manual
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1iML RLQUIRELMNIS: Data base preparation Lime, CPU tim per cycle,

and data output analysis time are ill minimal.

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Weekly

USER: AF/SASB

POINT OF CONTACT: AF/SASB (Major Russ Fitch)
The Pentagon
Washington, D.C. 20330
Telephone: (202) 695-3561

MISCELLANEOUS: A review and enhancement of the STRAT RANGE model is
in progress.
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Ti, : l TRAT SPLASH

Ii ',N ,: Air I orce StudIes and Analysis (AF/SASO)

l Vi 1C.01 : Riverside Research

'1 i POSEL Si mul ate the i ir- to-a ir ml n , e nvi ror ment

t,LNi CAL OLLSCRIP.ION: The STRAT SPLASH model enables the user to
estimat- the sirinyTe shot probability of kiIl (SSPK) for air-to-ai r
iissules. Whil the missile aerodynamics forn a significant portion
of the model, the distinctive feature is the capaoility to estimate
the effect of noise or deception LCM on missile guidance. The model
incorporates an Army Material Systems Analysis Activity (AM-SAA)
terminal effects model to evlluate the interaction of warhead lethality
and target vulnerability.

INPUTS: AirCrdtt Iduich itardleters, missile aerodynamic characteristics,
wrhead and guidance paraiieters are input in exacting detail

OUTPUT: Missile flyout anti warheao nteraction are output for detailed
analyJi.

MOULL LMi'1 A]IcN: ud:l does not currently have the capability to
simulatt- some of the new generation missiles such as the Advanced Medium
Range Air-to-Air Missile (AMRAAM)

HARDWARL: The model is loaded on IBM 3032 and requires 350K of
core storage.

Sbi- TWARE:

o Written in FORTRAN IV
o The source code listing is self documenting

TIME RQUIRLMENTS: Preparing the data base can require several man-
m1lonths parTi--larly it new warhead data must be input or missile
prameters must be rc.,edrched and input.

SECURITY CLASSIFICATION: SECRET

FRIA)ULNCY OF US: Three times per month

o At /SASI
o I ioci nq AerospIace

'() I N OF CONTACT AV/SAM)
The Pentagon
Washington, D.C. 20330
Telephone: AUTOVON 22b-3379
or (202) 695-3379

.
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llTLL: STRAT SURVIVI)R

kI'U-LN tN : AF /SA:Li

DLVELUP-R: AF/SAMC

PURPOSL: Analysis ot the Strategic Base Escape Problem.

GUNLRAL OLSCRIPTION: STRAT SURVIVOR is a detailed simulation model of
turound-al-ert aircraft escaping from a pattern attack by submarine-launched
bdllistic missiles. The model uses siiplified descriptions of aircraft
pertforiance and vulnerability, and relatively comprehensive damage
algorithms based on the DIA PHYSICAL VULNERABILITY HANDBOOK equations,
the cumulative log-normal distribution, and algorithms developed by the
Air force weapons laboratory. The potential kills are sunmed and
weighted to form an agyreydted vioe matrix. The optimum weapon
allocation is .hen selected using a standard transportation problem
solution technique in a combination of base-by-base and missile round-by-
round optimization. The model will allocate multiple missiles on a
target when feasible and profitable.

INPUTS:

o Aircr'ak characteristics
o Ihreat data (types and locations of submarines) and some

ottensive and defensive data
o The beddown can be scenario optimized, if desired

OUTPUTS:

o Surviving aircraft are summarized by individual aircraft,
by aircraft type, by base, and by submarine

o Optional outputs include the peak overpressure and thermal
levels experienced by individual aircraft and plots of
aircraft paths and weapon DGZs

MODEL LIMITATIONS: Gust effects are not modeled (only blast and
thermaiT; The individual who maintained the model is no longer
with SA and how to obtain much of the optional output is no longer
known. Likewise, much of the existing output is inexplicable.

HAROWARI : IBM 3032 and System J

,)0) IWARI

o Protjrdmiing Language: FORTRAN
o No documentation
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TIML REQUIREMENTS:

o Two weeks to prepare data bases
o 30 minutes CPU time
o 1 hour per set of replications for data output analysis

SECURITY CLASSIFICATION: SECRET

FREQUENCY OF USE: During a study, 10-12 runs per day, otherwise none.

USER: AF/SASB

POINT OF CONTACT: AF/SASB
The Pentagon
Washington, D.C. 20330
Telephone: (202) 695-0619
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* . Scer-Act,

ol * 'kd k, fle 21 e stdnt. Secrevtary ol Defense,
'roirn.*r:y,,-, and L vail uat ion (PAM&L

6LLV I L U S etifct e i cadt t I s , I ri(: (A

_k I O pro Ot - J ob k J I Ly to OvuIIl Oe 6rternt i ve SL rateq C
fn OICS In Of hl Ir Le ci Cti Von(-,,s~d .g [St, SIeLi HAI 0 tdrrjet sets

(it fhe r- cf I.riul lot)Io to t ne St rateglic nuclear' iolanice.

GLINLkAL ULCP~j:Super-Act'i a co;nyuterized, analytical detenrmin-

istic iiiodcu that ,Yruvides a Cnpadbil~iTy in. ccicyare v~ra us Strategic
t~lU-rc'; ei -Ti by ilwasur-mrg thei r effectiveriess against spleu, tiec. arye-t.
sets, trIir-owh the use of Li si ole st rike op.t liriurn we),oon all ocdzur
cti uy renLst n~ tj i i chorocter-istiCs such as throwwei 'tnt , number0I (4
101W,10ers *,,r 1IC. rt.tndk ,L eC. Theo model i s highly user, oriented, t hereby
enoblin' 1-It user t.o exercise control over the degree ot oi'tput
tfidel1i ty dles ired .

1he coji pobi ty ex ist o nput ei1ther pro-s tored a rsenialIs and/ or
t ge se! , or I o creni I k new ones . Adto - t ionu IIY , wcipor- drseria I s,
toj rrqe t s et s rawy ucI it u r i1y mod i t eL! Yp or, to p roduc t. I to
ft ic : tote sensitivi t.y ond iys is or wniii inze set up tile. The pr-i mary
solr~tion techniques used in weapon al locations ar'e LaGrange mul tipl iers,

Inear prograr;xo g and probabil ity.

I N P-L

0 ' k l o 1) vona i b
o Tadr g et variablesl
o Scenario Variables
o Allocation constrains

S S~ot I c I mea s ure s d (si1re d
o Ptrei:of outiL miwiiwUi zation des ired -

.)it.i i tasureo siirir 0
o lnrowweight dr'awdown
o) Sur'riaries in) tetnilS of Weapon al loca-tion and value destroyed
*i ()It UtW opt ionIS dl l OW eXtr-elmly detai led outiput or- hi ghly

* woqtraphy Is not expl icitLly cons i ereo
t~ereLtjelf (datu boise

ru-l ratin ot cols iden'~(l
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U ARDWAR :

o Computer: Honeywell
o Operating System: MULITICS
o Minimum StoragL Required: N/A
o Peripheral Equipment: Interactive I/0 device

SOFTWARE:

o Prograiiling Language: FORTRAN IV
o D.cumentation is available. The model is dynamic and under

constant revision.

TIME REt__IEMLNTS:

o 10-0O seconds CPU time for one strike allocation
o I hour or less to analyze and evaluate results

SECURITY CLASSIFICATION: The model is UNCLASSIFILO. Data is up to
TOP SECRET.

VPLQUENCY OF USE: Several hundred times per year

USERS: OASD(PA&E)

POINT OF CONTACT: OASD(PA&E)
Strategic Programs
The Pentagon, Washington, P. C. 20301
Telephone: OX-55567

KEYWORD LISTING: Analytical Model; Strategic Forces; Computerized;
Deterministic; Linear Programm)in
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1.7LL: Surface S;,ip Survivability and Effectiveness Model

GA PCNLNT ileeL Analyss Center (FLTAC), Naval Weapons Center, Seal
L) k a c h

LLVLL0PLi i leet Andlysis Center (FLTAC)

PURPOSL: The model describes d generdl operational evaluation
methodology useful for the efficient and effective allocation of
resources while insuring ship survivability and effectiveness.

GLNLRAL LSCRIIUN: 4he model combines RMA ship vulnerability,
weapon system perfoniince, personal conformldnce and tactics to
dchieve its analysis objectives. its priiiary solution techniques
are discrete event simIulation and parallel processes.

INPUT:

o Mission attributes
o Target model parameters

UUT I'J i•

o Lvent-state .roce (networK)
o StAtistical ddta

- Mission etrectiveness
- h i, surviv bility

- Target detection
Waiting time distributions
Anmunition expenditures

i

MODEL LIMITATIONS: Numbet j of targets is limited by run time (30-40

target Max practical)

H-ARUWA-L"

o Computer: IBM, UNIijAC or PDP-iI
o uperating System. U,'IVAC 83bD and PUP-II/O

(H) IWARL:

L) Programming Language: FORTRAN
o Documentation: Summa# leicel moat descriptions paper available

Detailed model descripiion under development

i IML REQUIREMENTS:

o To acquire Daa Base: , month
o To StrucLure Data in Mod"'l Input Format: I week
O To Analyze outpuut: 2 w,eks
0 Player Learning Time: I nonth
o CPU TiLe per Cycle: 15 mnutes



SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY UF USE: 8 months

USERS: FLTAC, CNA

POINT OF CONTACT: Dr. John R. Dy!.ier
Code 8445, FI TAC
Corona, CA 91720

MISCELLANEOUS: Plan to add damage control process to ship model in
future

KEYWORD LISTING: Operational Evaluation Modeling (OEM), discrete
event simulation, parallel process
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11TllJ_: SURVIVL

ilkRUPGNL NT: j rec t ora t.' 01 Aerospace Studies, Kirtl1anu Al,, New

DLVLLUPL, : Directorate of Aerospace Studies, Kir-tland AFB, New

PUkRUSL: SURVIVE is a computerized, analytic, damrage dssessment/
wCdI(ri ettectiveness model which evaluates '-he probability of
survival of a single penetration flying in an environment defended by
surface-to-air iss ile (SAM) systems.

GENERAL DESCRI11lION: SURVIVE is two-sided arid stochastic, involving
land and air forces. Level of aggregation for which this model was
primairily designed is one SAM ' the level of model exercise for which
it was designed is theatre defense with a range of terminal defense
throuqh area deferi- ,. Treatment o; simulated time is the timek-Step
11Wt hod, anrd the primary sol1ut ion technique is probdh ili ty.

I NPUT:

o SAM performiance and locations
o Ictetrator flight profile

OUT PUT:

o Computer printout giving survival probability by SAM type
o Overall sunviiary

Mo t I ITM! TAT IONS:

I 1AD11 L r 'pn r o

o Type of Computer: Not machine dependent
o Miriiirun Storage Requi red: 60K

S101 1WARL

0 Progjrarrvi ri, g I anrglhmle: UORTRAN 1IV
0 Ihrcurmertati1on: SURV IVL : A Comrputer P1adel for Single

Pe(netratur/Suir-ace!-to-Air Missile Attrition, Directorte of
Acrosirace Studies, AFCMT/SA, Kirtlanrd AFB, NM, July 77

0I Ioth Ulser and [-chrrical documentation complete

THI ti IIIITIMINIS:

o I month to acquire base data
o .1 mani-mnonth to structure data irr model input format

SECUITY CLASSIFICATION: UNCLASSIFIED
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POINT OF CONTACT: A. Foster Cooper
AFCMD/SAT
KIRTLAND AFB, NM 87117

FREOIJENCY OF USE: 50 times per ye,-

USERS: AFCMD/SA

KEYWORD LISTING: Analytical; Damage Assessment/Weapons Effectiveness;
Land; Air; Computerized; Two-sided; Stochastic; Time Step;
Probabalistic
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TITL7: TAC ASSESSOR

PROPONENT: AF/SAGR

DEVELOPER: General Research Corporation

PURPOSE: Analysis of tactical commiand, control, and intelligence
(C2TI arid reconnaissance related issues.

GLNERAL DESCRIPTION: TAC ASSESSOR is a computerized two-sided
combined arms simulation with primary emphasis on command, control,
coimnications, and intelligence (C31) activities relating to
air/ground tactical interactions. The geographic area of
operations in TAC ASSESSOR is normally a Corps/Army area of
operations. Air operations modeled include tactical reconnaissance,
close air operations. Air operations modeled include tactical
reconnaissance, close air support (CA), battlefield air interdiction
(BAI) and defense suppression missions flown in support of CAS and
BAI missions. Aircraft 3re modeled as flights and ground units re
modeled at the battalion ADA fire unit level. C21 elements are
modeled explicitly with their decision/intelligence processes
inodeled using artificial intelligence techniques. The model is an
event sequence model with a capability to run in a batch mode or
with interactive graphics.

INPUT: The following are the main inputs to the model:

o Initial orders for air and ground headquarters
o C31 structure
o Air and groand units
o Aircraft/weapon performance data
o Ground unit characteristics
o Sensor performance data
o Ground weapon effectiveness data
o Inputs to artificial intelligence routines for decision/

intelligence logic
o Preprocessing routines to assist in data input prepration

OUTPUT:

o (oiputer printouts including a log and detailed event
activity list, graphics or printer plots, output file for
use ith a post-processor

o Post-processor includes graphics and some statistical
analysis
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MODEL LIMITATIONS:

o Dues nit0 11odel weather, nuclear/che|ical cperations, air-to-
air enqayements

o Does not have a detailed cocirunications module
Sensor model does not explicitly model SIGINT sensors

HARDWARE:

o Computer: Honeywell MULTICS at AFCIC and the CPC CYBER and
POP VAX computers at contractor facility

SOFTWARE:

o Progranning Language: CIFTRAN, a structured extension to FORTRAN
which produces standard FORTRAN output

Model also uses Graphics Compatability System (GCS for its
interactive graphics. Both CIFTRAN and GCS are available to
government activities, and a FORTRAN version of the model can
be made available

o Documentation: Model documentation is available in the formi
of Methodology, Users, and a Prograimers Manual

TIME REQUIREMENTS:

o Approximately six months to generate a complete data base for
a US Corps vs a comparable size enemy and associated air
support for both sides

o Two hours for data output analysis

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Daily

USERS: AF/SAiR

LiJNT UF CONTACT: AF/SAGR

Washington, D.C. 20330
AUTOVON 225-5387
Area Code 202 695-5387
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TITLL TAL AVENGER - Tactical Air Capabilities, Avionics, Lnergy

'dneuverability, Evaluation and Research

PiWPtNENT: United States Air Force, Studies Analysis (USAF/SA)

DI Vi LOPI R: AI /SAi

PUNPOSL: TAC AVLNULR is a computerized, analytical model designed to
evaluate the effectiveness of one aircraft versus another in a close-in
air duel. The chief focus of concern is to evaluate the capabilities
Of two aircraft, opposing each other in a ciose-in air duel. During
the duel, each aircraft can maneuver in three dimensions and launch
weapons at the other aircraft. The kill probabilities of each firing
pass are cumulative for the entire time of the air duel. Aircraft
motion is cowiputed by ut:liziny the standard aerodynamic equations of
flight. As a result, an aircraft's actual aerodynamic maneuvering
capability is simulated. Aerodynamic parametric variation may be
exercised to determine' the sensitivity of variables.

Gi NLRAL H SCRIPVIUN: TAt AVLNGER is a two-sided mouel havinc, both
deterministic and stochastic elewents. It involves air forces only.
It is primarily desiqined to consider two aircraft in an air duel, and
is capable of aggreyating up to thirty air duels lasting 5 minutes
each. Aerodynamic equations of flight and probability theory are
the primary solution techniques used.

INPUT: The aircraft description requires basic engineering data.
Aerodynamic and structural capabilities defined by lift and crag
curves, "G" limitatior,,, visibility limitations, engine thrust, and
fuel flow curves are necessary. The systems described include on-
board sensors. Descriptions for missiles require complete definition
of launch parameters, missile control, guidance and aerodynamic
capabilities, and kill radius of warhead. Gun systems require
complete ballistic information for the type of projectile under
consideration, and gun and sight characteristics.

OUTPUT:

o Second-by-second summary of aircraft's position,
maneuvers, gun and missile firings

o Gun suminary
o Missile sunpoary
o Computer graphics

MiUL).L LIMITATIONS:

o The mooel simulates the air duel of two opposing aircraft,
each of which (nay employ as many as 12 tactical maneuvers
with vriations in each.

o Since the maneuver selection is stochastic, iumerous duels
are required to produce a usable data point.
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HARDWARE:

o Comiputer: Honeywell 635, Honeywell 6180
o Operating System: GECOS 111, Multics
o Minimum Storage Required: 44k, 358 pages
o Peripheral Equipmlent: 16 files

SOFTWARE:

o P ro)qrdanin fly E nqui ' e: FORTRAN IV
I 1wt itr ' flnu doclIuentad t. oil

TI1MEj HEQULEMENTS:

o I month to structure data in model input format
o 4 minutes CPU time per model cycle
o 2 years learning time for users

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 20,000 times per year

USERS: AF/SAGF, HQ USAF

POINT OF C6NTACT: HQ USAF
Assistant Chief of Staff/studies and Analysis
AF/ISAA
The Lynn Building
1111 19th Street
Arlington, VA 22209
Tel ephone: OX-48573

KLYWORD LISTING: Analytical Model; Damage Assessment/Weapons
r_~Tic_ s7j Forces; Computerized-, Two-Sided-, Mixed
Deterministic/Stochastic; Time Step



iiLL: TAC *\VENGLR 11 - Tactical Air Capabilities, Avionics, Energy

aN iouverablilty Evaluation and Research

PRO'ONLNT : AF/SAG[

DLVLLOPER: AF/SAGF

PURPOSE: Analysis

GENERAL DESCRIPTION: The TAC AVENGER mode! is a digital computer
simulation of two aircraft in a close-in maneuvering air duel.
In this siiulation, each aircraft r.anecvera in three dimensions;
each pilot reacts on a second-by-seconG oasis to the maneuvers rf
the opponent; and each pilot extenos ordnance igainst the othe,
aircraft as opportunities occur. The individual aircraft tactics
are selected trom a range of reasonable choices based upon the
tactical situation, Lhe relative performance capability of the
aircratt. Pilot preferences, derived from (r|pirical, real-world
data are selected using a random selection of avionius, energy
maneuverability, and weapons to fighter effectiveness.

INPUT: Aircraft and weapons performance (engineering data)

OUTPUT: Aircraft position suimary,. Missile/target position sun~nary.
Gun/target suimary. Missile/gun PK summary.

MODEL LIMITATIONS: Unknown

HARDWARE:

o The TAC AVLNGLR model is executed on the Honeywell
o35 or IBM 3032 computer

o The model utilizes the GCOS III or OS/CS3MCS JCL
operating system respectfully, and 46,000/G635 words
or 500,000/IBM 3032 bytes or cors

SOFTWARL:

o lhe TAC AVLNGER model is written in FORTRAN IV, contains
130 subroutines, andi 2b,000 source statements

o Documentat1on:
NA-b-?5, Air-to-Air Combat Simulation Model, 15 Jul 1966
NA-bb-[V, Vol I, FANTAC, 3 Oct 1966
NA-D6-IIV, Vol II, FANTAC, 3 Oct 1966
NA-6 -1120, FANTAC, 3 Oct 19b6
NA-o)-29, lANTAC Radar Model, 30 Sep 19b8
NA-uot-1022, Improved FANTAC Radar Model, 20 Dec 1968
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TIME REQUIREMENTS:

o Prepare data base: I Month
o PU tinm per cycle: 1-2.5 minutes per 5 minute

simul ation
o Data Output Analysis: I day

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 500 engagements per month

USERS: AF/SAGR

POINT OF CONTACT: AF/SAGR (LTC Mottern)
Washington, DC 20330
Autovon 225-5387
Area Code 202 697-5677
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I TLL: TAt BkAWLLR

Pi<dftNt N1: At ,SAG1

IL VI LUll i)N e ision-Sc erce Appi cations , inc.
ibO() Wilson B lvd., Suite 810
Arlington, VA 22209

PURPOSE: Analysis. TAC BRAWLER is a Monte Carlo computer simula-
tion which models multiple aircraft air combat.

GLNERAL DESCRIPTION: Each simulated pilot owns his own mental
model in which he may observe changes in his environment and
exchan(je message traffic with other ii)emhers of his flight.
The primary inputs to each pilot's mental model are from simulated
visual and radar observdt ions. Each pilot's decision as to what
course of action (dneuver) to perform is made using a technique
called "value-driven decision making". This technique allows the
pilot to consider oumerous options for his next maneuver, predict
the consequences of employing that maneuver for the near term,
appropriately score the results of such a maneuver, then select
the maneuver which scores the highest.

INPUT :

o Initial force sizes and starting conditions
c Annament and tue] Loads
o Specific tactics, if desired

OUTPUT :

o Su mary printout of important events
o Detailed graphical displays

FiOULL LIMITATIONS: Unknown

HARIWAREL:

o Type computer: HONEYWELL 645
o tverating System: MULTICS
o Minimum Storage Requirements: 3.4 million 36-bit words
(o Peripheral Lquipment: TEKTRONIX 4014-i Graphic Display Unit

SL}h IhVANL.

o 1'rogi jai rrq I atyudye: I ORTRAN IV and PL/I
o Documenttion: "The TAC BRAWLER Air Combat Simulation"

Three volumes, limited supply

TIME REQUIREMENTS:

o Run Preparation: 0.5 -1.5 hours
o CPU Time ?er Cycle: 15 - 60 minutes per engagement
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SECURITY CLASSIFICATION: UNCLASSIFIED

-FREQUENCY OF USE: 20 engagements per week

USERS: Ai/SAGF

POINT OF CONTACT: AF/SAGF (Maj Koenig)
Pentagon
Washington, DC 20330
Area Code 202 697-5677

MISCELLANEOUS: TAC BRAWLER is presently in its sixth phase of development
whi~c v-iid unique tactics, ECM, COMJAM and GOI capabilities.
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NAME: TAC CONTROLLLR

DESCRI P1 I)N: IAC CONTROLLER is a large-scale simulation of tactical air warfare which,
in different versions, relates the parameters of the Tactical Air Control System (TACS)
to the effectiveness of the Tactical Air Forces in a non-benign electronic environment.
It has bee- designed for ease in making trade-off studies and sensitivity analyses.
TAC CONTROLLER was designed to measure the impact of command and control on the conduct
of air warfare. Specifically, it modeled the relationships between the parameters oF the
40/L/412L/AWACS as deployed in USAFE and the performance parameters of the counter air
m Ss ion.

a. Modelling of the sequence of events oc,:uriny within the command ano control system
is achieved through tie use of a network. This representation is maintained by the use
of nodes and links to symbolize personnel, equipment, and communication links. Messages
portray the flow of information between these various entities.

b. Resources are used to provide physical limitations to the capabilities of any
element. Times, as well as priorities, constraints, and probabilities, can be asso-
ci.ited with these nodes and links. Networks can be studied as a complete unit by arranging
their constituents into groups, or by looking at each piece individually. Much of
the information to be gained by the use of this network is derive, from the queues which
oncur when sume part of the system Is overloaded. The model is being replaced by DADENS
C' for theater air defense studies.

COMPUTER INFORMATION: The TAC CONTROLLER program deck of 10,000 FORTRAN cards contains
?Tl-st processing subroutiies, 34 basic subroutines, and 16 specialized subroutines.
The simulator represents the tactical air control system with a 126 node, 137 link
multilevel network using 47 resources. Execution of these routines on MULTICS handles up
to 2,000 aircraft in a simulated period of over 4 hours with actual computer time
of less than 30 minutes.

DOCUMENTATION: Reports describing the model, a User's Manual and logic flow documentation
are available in USAF/SAGR.
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T I Ti- TAL DUlSRPbMT II

PRPGPC ,FN EIIPS I-F & TF,-C

DOF-VF 1 OP[R General Dynaurics , Fort d ortn 2 i in
C.A.C.I. Inc. - Federal, a% Vena.j, Ofire

PliPPOS[ E:C OISQ[;PT1E II is n"d s7r oexa-inn the inter actions eetneen a
ifAO.P~ mission o,.kacn irnd a ?,ottea PY, t ,root Ises s~e. 15o~'
d(esignen,( to clos'flyv l ate thce Ne.Ii, ranrne cc,,.- aes c to.it can Ocr ,en to asse-ss
and analyze ri cr ti ons on tne Neilis ranges for pretest and post, test analysis, exercise
assessment, ann tactics development.
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mii ne, 1u 11c db's) 7P2 :n ssi on 7)acka e a nd CS'AA ou'er net'-or . ' r'-,r
ly U'&e' (o'tevrlinlsi.C . Cn t) C'oter'ri[: nt ia, ment oportuni ties ano concitions

and stociJisti, ilioritn-:s to deterntin- enqoanenen' %tcomes.

Strlko/at1,ack forces art, eitone ' -,oec a ;-oo'fipo n e
frecJo:'; f i,;ht 'c~lre th oa ufu. ap'ircxfa'--n -,or I- 0 in K -1 ( era-
tion, M111 rlir:n/tc'ce.c col' ':' ae , iIro
rarioi ISrci~iil: ,u,, e,; nr1-o 3~ n2 f. c u ,r

Module th - control,, toeic (ht l'co~le to qeneraQ, ctive f' To-rt -)tn. r, 7
ner, the sior.j'atec1 f Iight path,, are reactive to the deensive situationl ,i th easel
aircraf* Capable of target evaluation and selection as a function of current mission ardi
existing conditions.

A Sensor Modul c si1mul ates oround ridar , i nf rared , and0 Coca, Se'soir an-d
airborne ERM and h.IAI -eceivers. Both Offensive M'ciule and Defcnsive llcoI~e 1- j'ed!
"crictions arc, driven by the output of the Sensor M~odtle which includes the effects Ci
radar jdining.

A Defensive Situation Module controls the sirrulation of tne air dei-enses
which can he completely netted, completely autoncomous, a cornoine,Ccn, or dvnam' caill
changed from netted to autonomous durirre the simulation. The, ncj-(nsjvp Situation Mdl
simrulates Icuildioc of radar scope files, air situatiJOn broadcasts, early iarrina net-
works, co3iond centers, threat priori ti iatiofl, wcap;on ass ionrient , corimir canons, * is-

sr:intercept, Iecission control proceoures, arid other functions (if a ' ,l/A.AA air oelense
sys tern.

A Scoring Nodule determines the, outcome of both air-to-qrrund anni ground-
to-air weapon firings as a function of the engagement conditions.

The environm3ent simulation includes terrain maskino calculaitei 1 the
TACu', Terrain Assessmtrent tot tware and either in nut in the forim Co masK patterns Cr
operatinn in a reirctive node or intervisanility events for noeratino in a TS7P, 'ode.
'ice to toe amount r' detail included in the simiulation, the stceiariO S17,? is lrri ted to

apprnxiiAely trio major threats in a Combined Ans Anny depending on tie capacity of the
msainoframe crirPuter beincj used.

IfINPU T: lier inputs define weapcon system chlaracteristics, nffens've ann defensive
i rd inc tr io, tarnet ajr.'ys , i nress'/(ires s checkpoi nts , FCU' eqo i per.t :ara -

1 -ee', I -, II!s~oi ~tucc , anterrici a v'tterns , I r' iiili ty, SAM net i no,, and rri:erous other
iota j U-IS' to dw:,crrbc- tire ,coria and ,iirulotd. hlaye rs.

Control PVitra Corporation corlput ars (currently is on the CYBF'R 14 at
Nellis AlP).
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S¢,4 i.F.' !n~f)L!t/0jtput Proctes cr is written in S-ISCRIPT 11.5 ar l the Main 'roorarr
Ti-,r't:r, in FC .; , '/. Documentation includes an Executive Su riarl', User's t nual,
nalyst's Vanual, a- 2 rograriner's Marul.

TIIE R[AIFV"FTS: Are a function of the scenario comnlexity and the iputer u.e.

SFCRITY CLASSIFICP IC': Source code Is Unclassified but most input an output data is

USERS: 57 righter Weapuns Wing Surface-to-Air Threat Assessment iVoject, Nellis
AFB, Nevada

POIN' O! CCONACT: 4440 TFTf,/OA
Lt Col Glen Harris
I ellis AFB NV C9191
Telephone: 702/143-5450; AUTOVON: 682-54'0

COM.ENTS: TAC DISRUPTER II is a restructured, rewritten, redocumented, ond sub-
stantially enhanced version of TAC DISRUPTER I with origins going back to the early
1960's :.nd the Tactical Air Defense Battle Model (TADBM) developed for the Electronic
Warfare Joint Test.

In order to facilitate validation, TAC DISRUPTER II is being developed
so +hat it can be calibrated with data from the EWCAS test or the Air Force Electronic
lUarfare Evaluation Simulator (AFE1ES).

Future development will involve adding jalner power mananement
alqorithms, input of cxoq2nous offensive and defensive events from Mellis ranne instru-
momtation, and incorporation of more tactics options for attack and st-ike aircraft.

7n,;
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VAL o

Li~LiCie. Gne r,, X'ccarch Corporation and AF/SAGP

ra L:Ariysis. 1-ne TAu EVALIUATci R tlCe uc2s- :rec to snow
.he cttocT of, various cowbhnat-iuns UTOC cXarweaTpons support

,sl~r, ntne outcome ot a dynamIc, cur, s 1eveli yrounol battle.

aR L- L SCR I PT I [)N: Die sel ecti on : -unct ional modules permits
kit lee1C re'Coonfdi ,s.ctce or Cc. -I i, cor- P anG co:;uications

(MIC 010 ine o.We h 3 Iiod. t:~ W1 CteQ , t nC eT fec ts of
Lo ;io , at Io laiiiin c.j , be )ortrdyea.

T IVALUAIU IS~ d (1_ IXAC, eVeit-SQcUc. ced(, expected vaI e
S 1;1U. at or". Lancnes o~r etrnx :as r -1o , res~sl e the ground
COMlIUL efigaee'lents. The model, can rei- zT, Dreakthrough t actics,

o ~tc* o~L can onCa nvl pent s; ano ecyiyment of
tactical a41r.

I icli keeps tr;ckW oiIioveieflt , strengtn, coa a~ltrltior of cp
1o JuL *round uni ts, ilcluc-, og bour engjaqeu ane second-echelon
utS. 1t gencrates demand for ciose-oir-support ana interdiction
iwsicors, allucateI:s avail1able aircraft in either interactive or
dutollu11,tic II( le, does tarqeting, and compute, strike results and air

I.ssson do aiqreatio bas is.

Sidi viA un-l, i movejirt and timabny pettinT freedom of manleuver in
'dI irct 1on. Of ten' yevi unit movemnent is s imul ated a' engaged or
,I1 ,roajct ai~rch velociti~es with delay!, ini movement of grou d forces is
adLsu. of oir strikes.

Itfun~r the C3 Inodulp is selocted, the model keeps tracks of tre
Ijroonc and ar combat situations, and tactical airpower Gecislons
ai' Ltac t. Ic a control faciljit es and below. Comoat informatIon and

iun'r~ flow beti.een C3 elements and iirbases throughi detai led
IIL ( ca ComIIIun i cat ion, eUl ati on. When speci fied, detailed

)It ns' couimun icat i ens J ammers (a irbor-ne and ground) inoteract
i n e represented communicat ions t ra osmi ss ions ( ground to

rid r'ourid to air, and air to air) prociucing rueay olsruttion
4~ sort ILus over the lbatt lef i old. The iaode Icarn be run in ei L her
anl oiutoiiat-ic or interaictiv iVo mu®. The automati c mode is usea for
-,I Ndi'S Inl which onily one condi tion or strategy is varied for each
caset to be analyzed. interactive operdtion allows investigation of
toe dynamoics of battlefield operations. It is used to reveil
ocierdencies on doctrine and operational concepts without
iiiipos0.Iton of a f ixed set of decsiion rules.

1 Nr

a Irdor of b'it, 4 ,Weapon Lffeclu venss, Reconnai ssance Plan.
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OU I TT-: Av extensive t;raphics packaye is available to assist tht

dser.

MIL LI MI TAT 1 ON' None

HAhD)wARL- Model is designed for Honeywell 6180 (Multics) comlputer and
Cybic- 74 coanputer

SOFTWARE:

o Programmiing Language: Coded in standard Fortran IV
i The Multics version contains over 12,000 Fortran instructions

in 140 subroutines
o 0ocumentation: General information manual and program

descriptions for the routines are available in AF/SAGR

TIML REjOIRE!MLNTS:

o b days of war takes 1 to 2 hours running time (15-30 minutes
on the Cyber -,I in the automiatic mod-,

o Runniuiy fully inter ictive requires 1/4 real timie

SECURiTY CLASSIFICATION: U~'fLASSIFIED

-LRHU~t YOF US E: Unknown

USLRS: AV/SAGF

PolNV OF CONTACT: AF/SAGV
Pentagon
Washington, DC 20330
Area Code 202 695-5387
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i ILL: TAt; LANLLi

PR)P0NLNT: ,) /SAGI

-t !) LALR : Af/SAGf

PURPOSE: Analysis. TAC LANCER is a digital computer program for
evaluating the effectiveness of air-to-dir missiles in maneuvering
COnILt.

GENERAL DESCRIPTION: The baseline TAC LANCER model was developeo
by SAGE to provide endgame missile effects in TAC AVENGER II. The
model is used both on-line with TAC AVENGER II and off-line to
assess missile capdbilities.

The modul is s,ecificdlly designed to provide missile Pk in a
maneuvering environment. TAC AVENGER Ii firing opportunity tapes
describe the posiLions of attacker and targez. Missile flyoit
is contifUed thru fusing and fragjiient impact. Pk's are further
iLteulated hy moditiers for launch, y ide, and fuse reliability.

INPUT: Missile performance is described in detailed engineering
data.

OUTPUT:

o Missile/target relative position summary
o Terrminal effects summary

MODEL LIMITATIONS: Unknown.

HARUVARE: The model is executed on the G635 computer and requires
320u0 words of core.

SOFTWARE:

o The TAC LANCER model used the CGOS III Honeywell operating
system. It contdins 25 subroutines and 2000 source statements.

o Documentation: Located in SAGF

lIME RtQU IREMENTS: Unk nown.

SLCURITY CLASSIFICATIUN: UNCLASSIFIED

_FRLtLNCY .OF USE: Unknown.

USI RS: Al /SAGI-

P1'_0IN] 1_ CONTACT: AF/SAGI (Lt Col Mottern)
The Pentagon
Washington, D.C. 20330
Area Code 202 697-5677
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TIltL: TAC RANGLR

PROPONENT: AF/SAGF

DL VELOPEk: AF/SAGF

PURPOSL: Anilysis. The TAC RANGER computer program is used in
fighter rcraft perforiance -tudies to establish range and
payload for various :ombat missions.

GENERAL DESCRIPTION: Combat ra ige/radius is an important performance
parameter for the fighter aircraft. It establishes the boundary
of the region ', which a given fighter aircraft can operate.
P'yload (diissiles ano hombs) carried by a fighter aircraft is
aiintLhcr iportant performance parameter. It determines the
lk-thality of a fiqhLor as a weapon system. However, range and
padylud(I arec corifl ictirnj performance pa rameters in that an i ncrease
in payload results in a decrease in the maxi ium combat radius.
Thus, the TAC RANGLR computer program was developed to conduct
combat range/ radius and paylodd trade-off studies.

INPUT: Detailed aerodynamic description of aircraft, aircraft
weapon load, an," mission
OUTPUT: Aircraft time, weight, fuel, range, altitude, true :irspeed,

Mach, and fuel flow at turn points

HArDWARE :

o TAC RANGLR is executed on a Honeywell 631, or IBM 3032
o The model utilizes the GCOS III or OS/VS3MVS JCL 35,000/

Gb35 words )r 100,000/IBM 3032 bytes of core

'Ol TWARI:

o Prutiraimini Language: F0UKRAN IV, contains 4b subroutines
dnd 3,000 statements

o Documentation: VOL 1, Analyst Manual, VOL 11, User's Manual
and Program Desctiption and VOL III, Source Liting and Flow
Charts

TIME REQUIREMENTS:

o I month to prepare data base
o I minute per ';ission CPU Time on G635
o ?( seconds per wission on IBM 3032

S(1U II Y CtASSIFICAI ION: UNCLASSIFIED
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1REQUENCY -OF USE Unknown.

USERS: AlI/SAGF

PUINT OF CONTACT: A[/SAGF (Lt Col Mottern)
The Pentagon
Washington, D.C. 20330
Area Code 202 697-5677
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]IT>: TAC REPELLI1 MODEL

_P1)"P To provide a cn~inuter tool for investioat~nn attri*.on of D.LU aircraft
by iton!k',dair dot efl e svstemis , inclti, inq riar-ana k-W eeSIs , alna tPB
at 1 1 1i It ry '.t iide! icS d( 1 qric.1 tor t-vatwrft t)! (~.- - Oie e'nna renent s in detail.
Pro t, ,x modt: I d i ic 1 ude 1- rcra ft moive: ernt ( or ;prc,;)ecl i ied t I on (ht pat tOs , tflceat
dirc to,! ri U tzation, tirget sel ection Lby 'r i , , i , tdrcietnairrad
de'f ,t s i;prt ,. ! (in, Outcowos (it i rd v idiot or(, ;e-'ents wv i tiVic consi dereG fev4-on-
few si mnarin to doterined by' invokina detai1 .d one-on-one en(u::teniert models (TAC
71'' fR SAM modol?. and P06U1 6uri 1Xdel ).Model output is over time for each individui31

r ft.

DL-SCRIPTION: TAC Reonpller is a mixed, event-stopped and time-stepped, two-sided,M o 1 -t c Garoh, COTJat s imulIat ion model which trea3t, interactions between BLUE aircraft
and individual comporent units of an inteoratod array of RiED air defense units.
"Players" in tnoe simulation are individual (1L"'J aircraft, RED AD fire units (missile or
gun), RED -oc 'dinating units which select targets for subordinate rire units, and RED
detec-tioi 'adar utts. Major processes treated involve movement of aircraft in the
battle area, the detection and prioritiz . on cof threats, and the selection and
engagement of individu> ' airrait oy particul~ar .TD fire units. Supnression attacKs by
aircraft on fire (,nits and coordinating ur ts are .,so treated. Aircraft mnovement is
on prespecified flight patis. Detection of aircraft oy riadar and visual means is
nmudeled. Radar detection is based on a fona of the radar range equation.

Threat prioritization is based on tile po0S-' CoS Oi: individual aircraft
relative to 'd fonded areas" with associated priorities. Targjets ar selected a)r
engagement by both the fire units and coordinating nAits. Aircraft trgets are
selected for onpaqomient based on as sicined priority and projected engagement windows.
Individual weipcmn flyouts are mod-led in detA.1 by special versions of the ZINiGER
models and PLJPI model. Countermeasures equipment (ianers and flares) carried by
aircraft may aflioct both initial detection and target tracking.

PBC CAPABILITIES: RBC modeling in TAC REPELLER inv'olves radar jarmiing and terrain.
!Wirrain-Is -Lurntly representel as seen frotr specified "viewpoints." Associated
with each such "viewpoint" is a set of individual "masks" specified in terms of
azimuth limits, range and elevation angle. When an aircraft is behind a given mask
as seen from a considered viewpojt; i.e. between the azimutn limits, be) Id the range
and below the elevation angle, it cannot be detected from that point. Ali.), janing
signals from that aircraft have an effect at the location of the viewpoint from which the
aircraft is masked.

Jatrriin can affect both search and trackino radars. For search radars,
only noise janiniin is considered. They may be self-screenin-,, escort, or stand-off
jarvuir. la;;imer-s used aqains t ,carcin radars are a,.cr bed in terms of power, center
Ireiiiency, hl.ndwidth, and antenna gain pattern. ror each search raclar type, a signal -
to-jim thretirild is-t be input. The siqnal-to-jaoi ratio for a pa ticular- threat must
tthen vxccel 'his threshold tbr detection to be possible. In caiculazino jaimino sional,
the location and orien'ation of the jairater with respect to the radar are considered,
alorr, with giin pattern for- jo~tvier and radar. Janning Of tra)ckino radars is mrodeled inl
TAC 1I1NCER models controlled by TAC R1LPELLER. The particular type of jailming modeleo
in cacti of these is the type considered most effective against the particular system
rep)resented.



MODEL LIMITATIONS: Ine model does not represent weather, obscurants, coownun-
l-cdt-lof jauiing or DF . It doos not model ARMs or other CCM. Also, in
engagemient (tracking and weapo" flyout) calculations, only count enineasures
employed by the particular enqaged aircraft are currently used. Thus,
coordinated jarmming of tracking radars is not being considered at this time.

INPUTS AND SOURCES:

INPUT SOURCE

Aircraft chiracteristics; i.e. dimensions, System Commanu (AFSC)
RCS, IR signatures

Position data for radars, fire units AFIN/USA/Foreign Country
Sources

Individual A/C flight paths, position, User
velocity, orientation

Detention radar paramreters, power, frequency AFIN/USA/Foreign Country
sweep rate, S/N threshold for detn., Sources
antenna gain pattern

Terrain data as seen from viewpoints User
Threat prioritization paraineters User
Command structure User/AFIN/Army
Target. selectior, parameters User
Afiro stocks, reload times AF IN/Army

3 ~irier character isti cs, power, freque-icy AFSC/AF IN
oa ndwi dth , gai n pattern

Countermeasure-, equipment, jammers and AFSC/AFIN
flares carried by individual aircraft

Suppression attacks to be launched by User, Tests/Models
articular aircraft with associated

probability of kill

KLKYI~ £1I.NjA\VArLAILITY/INTEGRITY

141) rmlar daito Poor Quality
RfI j1illIUr (data Poor !QUdlity

MOPHL IMPRUVILKLNT'_:) Thcre is an ongoing effort to incorgorate modified
versi ons of the TAC ZINGLR one-on-one Air Defense Lngagemei.t Models
',nto [AC REPFLLEIR. ihese versions contain digiJzed terrain which
will repladcC the 'view-point" characterization presently in use, as
described in paragjralh 4, "RRS Capbilities." Also to, include where
d,)propriate, detailed treatment of clutter ond multipath effects on
tra(k i n( rid 's.

fII0[' CUN'A(;rT: ACS oit Studies dnd Analysis, USAF, Pentagon
tIC Walton



TILL: TAC SUPPRESSOR

PROPONENT: Air Staff, Studies and Analysis (AF/SAGR)

DEVELOPER: CALSPAN Corporation, Advanceo Technology Center,
P.O. Box 400, Buffalo, NY ;4225

16 RPOS-: The model is being developed to address air defet.se and defenso
suppres,ion problem,, ot i larger scupe thaii one-un-one cr few-on-few
enyae,,ients, and of lesser scope t3han a cheater-wide scenario. The model
relies, in large part, on table look op techniques for the treatment of
physical interactions. These inputs ,-ar .e supp' e by more detailed
models such as TAC REPELLER or tne TAC ZINGER series of nodeis.

GLNERA_. DESCRIPTION: Tht 7AC SUPPRESSOR digital computer model is a
general purpose simm;ation of a possibly multiple-siced conflict between
air defense force strucLures and Penetrator force structures. It was
designed to ad(iress the class of penw'ra:o:,;r defense problems that are
of wider scope than one-on-one or few-un-few r.,gKy oeti leu interactions,
but of nirrower scope than theater ievei scencric ,,, where time periods
Lypically range trom one week to several mont.-s. TiAC SUPPcESSGR relies
• ipon the highly detailed models for derived "tabic lookup" Input ano, in
!.:.rn, provides output which can be supplied to moaets of wider scope and
less detail.

a. Penetrator strike forces are represented in the miodel by aircrai
f~yinU prepdnned and reactve flight paths. Prep-lanned flights are used
fot stand-off jamnmer and formations e' bombers and jammers trat are
designated to hit tarict locations that are presumed to be "Known" by
analyst at the time he inputs the flight plans. Reactive fl'jhts are
mployed for WILD WLASL' type aircraft that can choose targets to attack
.rinq .nboard sensor data and guidelines input by the analyst.

b. Air deter;n.es are repre,,ented by early warning sites, conmiano centers,
an d tiru irits. Al! units are capable of autonomcas operatio,-, as wel,
,s varied iodes uf control by a specified echelon in the chain of command.
lhre, rioritization and wealpo" assignments functions are modeled, as
ell as other typi ,l air defense functions. Missile inter~ept i(

ealculated using tne target's flight path, ano relative geometry. If in
intercept occurs, kill re:,ultS are detennined by Monte Carlo random draws
blised or table look up.

c. idminj, flares, and chaff can affect sensor acquisition and tracking
functions, with these effects calculated for each scan, or for whatever
Lime per;od is appropriate.

[NPIIi >: Iser inlitt defirlt- the physical characteristics of the equipment
as well ':iony of the teatures that are normally coded directly

Ini ok)s., model,. Tihe Iutttr features include defining tte chains of
comm';1mr and their f ,0(! ion, coimwunication networks and their specific
lunc ionse, md a * orm ,h of Lht, Lact iis and doLcrine used by the
(11 05 lr' modeled Iorc S.
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OUTPUTS:

o Printouts of events processed and variables tor each event
o Statistics (averages, stdndard deviation, frequency

distributions) for variables, sorted by time windows,
player types, or specific players

MODEL LIMITATIONS:

o No practical limitations on number of sensors, weapons,
number of players, etc.

o Terrain is not played except for masking tables, weather is
constant over scenario and only affects optics and IR
sensor production

HARDWARE:

o Computer: IBM 370 and 3330, VAX 11/780
o Minimum storage requirements: one megabyte
o Peripheral Equipment: Disc and tapes, line printer and CRT

SOFTWARE:

o Programmiag Language: FORTRAN
o Documentation: User's Manual, Analyst's Manual, Programmer's

Manual, and Management Summary (published by CALSPAN), available
through AF/SAGP

TIME REUIREMENTS: Run time/program size vary by the size of the
- attle

SECURITY CLASSIFICATION: UNCLASSIFIED

FRUENCY OF USE: Unknown

USERS; HQ USAF/SAGR

POiNT OF CONTACY: AF/SAGR (SABER COUNTER Study Group)
The Pentagon, Room 1D384
Washington, D.C. 20330
AUTOVUN 225-5550
Area Code -02 695-5550
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_P 'U IL 'T AV IS AQ

DL'. cOPIR: 4 -. AGY

PURPOS An,',iysis (changye assessment) used primnarily to yeneraite
gfluts lo IAC WARR IOR.

iN v'Al lii-SCli'l LON: Urie-,ioel, m)ek_. OVe- tL Ore, sii.tion
Lido whi0 J :; l es aircra ft tu in- a ouil actii Ities on a tactical
oi rba so. The imodel Jct ernri ieS surge sor~ie jerejrat1on cpalbiljlt'es
lor van cous tactical aircraft iqhen cns*traineo by oirlbase resources

(egmaintenance, la npu wer, spar.e parts, shelters, -PL_, ;munitions,
aircrews). Turn-arourd functioris such us ari;iing, oattle odilge
repair, unscheduled m uinteriance repa-;r, canninalization, attrition,
refueling, weapons loading, and WRM resupply dre incorroratea ,i
The mucdel.

INPUJT: The iiairteliaiice data, reldtea to aircraft WorK uflt1
Codes, include: failure rates, repair cifnes, manpower (AFSC)
requi red to repair,, prooability that i spare par, is requ,,red,
ronalbility that a ,pare part can ino repaired on base, and time

1.11d res ources requi red for shop repair.

101 (i 1:PI- Output i s var iale h ut typi ca', ly i ncl udes : sorties ated
vers,;, tLrOne , d istri bt i i of rejai in r d turn-around t imes;U
Cui ss on rates.

IARDWARi : TAC TURNLR runs on the IBM 3032. Typical operatioi on
tChe IBM-3032 requires 2b6K bytes of core

S(f- TWAkL:

I AC, T UkN I R i s w ri t t e n i n t he (,erue ra I u rpo se ')imlua t ion
System (GIVSS) I arquaqe

a iloculuntation i ivailda e in AF/SAGF

0 1 or a staiidard 10-day s iml ai t O, TAL iuRNER requi res about 3
Mi rlutes ut CPU tine

u Changing of the data base is a more lengthy process requiring 2
or 3 da to change the entire data base

SECLITY CLA5SSI ICATION: UNCLASSIFIED

1 10 N(Y u.1-fU' [ Normially S times each year. With specific stuoies,
11' Wdk sgecdn be at, nigh as, 10 times each day.



USLRS: HQ USAF/SAGK

POINT OF CONTACT: AF/SAGR (Lt Col D. W. Rogers)
The Pentagon
Wshington, DC 20330
Area Code 202 694-4247
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-IL A WA~lRRIO

R INi I: Ailr Stilit, Studies anid Analys is (AYSA:A

t- V LL 0 'L- P :Air Stati, Studi es arid Analysis (AF/SAUF

P-,S Analysis (caieassessment)

60 NPAI_ DSCRIPTION: The muiel siute 'hie al locolion of
jct icali rcrar t to vari ous rol es inc sr,,ons , inc icing close

air su, or-, Lmrriicr air iatrol, ofrers~ve counter-air, defensive
couriter-air, ,interdiction, electronic warf. re, arid other miissions
of a theoter camipaignr. !te Pea anu th e BlIe ioroes -ar) oerformn
Lhe imion siiiSSmultLane (usly with bPuti empioying uo to four
ditierent airfield dttdCK or interdiction aircrdft, four different
,)i r dI'ef ense , three C I me Ai r Supporct ('C AS 'aircraft, Barrer
Loihat, Ai r V u trol 1 A;Go f) ai rcrai-t , jrid tflrue different airborne
11t eiCcj)LOrs i n the ot t,,. ot the L LA .

The .ioude accounts for btn v ,suol aind racar st-arcr capaLu4 1ities
of the fiohter ai rorti as wel Ias their s;uaed, enoru;nce, ;nd
air-to-air arriament. 'ihe veccori%,( and wairnirojcaait of
LCI arid AWAU'S systems are accounted for -In the inoe 1. nhe ,i r-
to-air dutels are modeled is either 4-on-i,2-, 2-on-I, or
-1 duels. The nuriber of due's of ecCh type ,s treated as a

randoii variable dependent upon force allocations and commitment
tact ics wiicn determine the cital number of aircraft teat are
enlgaged aS, a function of time.

In the TAGC WARRIOR model , !-he close air soupport ni ssierl
ettectiveiiess and attritioin are based upon at, cking targets
n the forward ed~it,(of the battle area. Thu effect iveriess dind

attr it 10n i t illnoally c hange depend i ii' on the presence of elect.ronic
woicre siupport, tne uepos log level of suriace-to-ai r defense, and

iage vdilab I ity. The barrier combat air patrol (BARCAP)
iiss~o 011 rotects the close air support dircraft froiu the upposi nt

,iir ,hrea. The BARCAP's level of effectiveness depencls on the
a,,rcra ~t avionics arid caallities in air-to-air engagements. The
olonenive counterair missions are tarqeted against airbases,

rid cnntroi intercept sites, and surtace-t a-air i;iissile systails.
tio nsive counterair is responsive to the oppos ng iitfen5s ye
ca)untcrarlr missions. Associatled with dlefense counterair is the
;ruund control interc_,pt (el system, the availability of an

Ai rhiirnie Warwrig y aid Cont rol System, and surface-to-air systemis
jic h;din oint -amrcratt irtilIlery.

;1:ermit tion missions ire targeted agai~nst reserves ad~ supplietS .
OQ~k avial aiIity of iricraft to performt each mission is dependent

y W I i drbase capasi I ity to generate ready aircraft. This
pmWl('r'i loll prcess varies n i ntenanice personniel , and tne level
of i rbouse destruction created by a :rbase attacks.
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A uoriiLe feature of TAC WARRILR is the airfield portion of the model
it keeps track of two different classes f shelters, aircraft in
shelters, and in toe open, five different kinds of munitions, and PUL.
These resources, together with the times necessary to perform the
vjrious maintenance and service functions are used to generate sorties.
It the airfield is attacked, ill the resources are at risk, tho damage
done to the airfield is a tunction of how it is populated at the tlme
ot Lhe attd4k. The time necessary to perfonn the maintenance nd
service tasks increases as the resources are consumed or destroyed by air
attack.

FRiQUENCY OF USE. Nornally, 5 times/year. With specific studies,
iLs usage can be as hgh as 10 tlems/day.

LP, AF /SAhf

POINT t CONIACI AF/SArJ (Lt "ol L). W. Rogers)
Pc nt a ,jon
Washington, DC ?0330
Area Lode 202 694-4247
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TITLE. TP.CJAM Simulation

PROPONENT: HQ, US Army Test and Evaluatioi Co~mand (TECOM)

DEVELOPER: TECOM, Andrew I.. MacKenzie

PURPOSE: The objective of this program is to evaluate the effectiveness of TACJAPI
against various enemy radio nets.

GENERAL DESCRIPTION: TACJA4 is a countermeasure for single-channel tactical commun-
ication links in the 20 MfHz to 150 MHz range. Nine frequencies can be monitored by
the system and three signals can be jamned simultaneously. The model sets up enemy
radio nets composed of up to 99 links, locates the jammer or jammers, randomly assigns
link distances with the maximum and minimum distance, and then determines which
links are jammed.

INPUT:

Number of different types of enemy transmitters

Frequency at which transmitter operates (lz,

Transmitter peak signal power (watts)

Transmitter equipment losses (dB)

Transmitter antenna gain in direction of receiver (d)

Transmitter antenna g-in in direction of jammer (dB)

Transmitter antenna height (feet)

Mode of propagation

Number of different types of enemy receiver

Name of enemy receiver radios

Receiver antenna gain in direction of transmitter (dB)

Receiver equipment losses (dB)

Receiver signal frequency (MHz)

Receiver antenna height (feet)

Receiver antenna gain in the direction of Jamner (dB)

Antenna gain of the jammer receiver (d)

Effective radiant power of the jammer (dM)

Frequency of the jammer (M4z)

Number of janmers
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Minimum intcr~ept signal level of the jammer (-dBM)

Janoner intercept receiver losses (dB)

Prioritized frequencies for the Jammers (MHz)

Jammer field of view (degrees)

Requires jammer signal ratio

Antenna height of the jammer transmitter (feet)

Link distances for each echelon

OUTPUT:

Radio link number and location of the link's transmitter which has been jammed

Radio link number which has not been jammed

Propagation losses; enemy receiver to transmitter

_ropagation losses; enemy receiver to jammer

Percent of links that have been jammed

HARDWARE:

Peripheral Equipment: Plotter

SOFTWARE:

Program Language: BASIC

Documentation: None

TIME REQUIREMENTS:

Run Tinws: Requires 1 to 12 hours for one production run

SECURITY CLASSIFICATION: UNCLASSIFIED

FRELENCY OF US.: Unknown

USERS: TECOM

POINT OF CONTACT: HQ TECOM
Mr. Antl-rw L. MacKenzie
Aberdeen Pruving Ground, Md 21005
AUTOVON: 283-2775/3286

COMENTS: Operation, October 1978
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TITLE: TACOS II (USAADS version)
TACOS II/AF2 (Air Force version)

PROPONENT: US Army Air Defense School, Directorate of Combat Develop-
-nents (TRADOC version) USAF/SAGR and ADTC/XR (Air Force version)

DEVELOPER: US Army Air Defense School, Directorate of Combat
Developments, USAMICOM, and BDM, Inc.

PURPOSE: The TACOS II and the TACOS II/AF2 versions of this model are
coii)utYerized, analytical models designed to consider the effectiveness
of ground/air defenlse and penetrating air forces accounting for air
and ground damage, ordndnce and missile stockage, command and control,
ECM, etc. Both deal primiarily with operational employment doctrine and
concepts, and technical characteristics of the following: (1) force
development, (2) deployments, (3) effectiveness, (4) weapons require-
ments, (5) command and control requirements, (6) doctrine development,
(7) system parameters, and (8) ECM. In addition, the model considers
organizational requirements, systems performance, and interface
requirements for both ground and air forces.

GENERAL DESCRIPTION: Both TACOS II and TACOS II/AF2 are two-sided,
stochastic models that simulate ground and air forces, using a
digitized terrain model. Both versions are primarily designed to
consider from I to 255 ground sites versus a large number of aircraft
or ballistic missiles. Ground sites may range in size from a single
gun to a missile launch complex, while aircraft may be aggregated up
to the level of a penetrator wave. The simulation covers a 24-hour
period and a 1600 km2 area. Simulated time is treated on an event
store basis. The primary solution techniques used are game theory,
queuing theory, probability, Newton-Raphson, Monte Carlo, and radar
theory equations.

INPUT:

For IACOS II:
o Ground system characteristics: e.g., reaction times, missile

guidance pardmeters, radar power, damage criteria
o PeneLraLor type characteristics: e.g., radar cross-section as

a function of azimuth, elevation, radar frequency, jammer
types, maneuver capability

o Ground element characteristics: e.g., location, altitude,
sector limits, ammunition (missile) stockage

o Air element characteristics: e.g., flight profile, number in
sortie, decoys, ARMS, ordnance

For TACOS II/AF2:

o See "TACOS II, Input Variable Descriptions and Format, Fourth
Edition," 1 November 1971; and BDM Memorandum, "Modifications
to FRAG 3 (TACOS 2.4/AFI)," 14 January 1972
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OUTPUT:

For TACOS II:
o Complete time history of each engagement
o Resources expended summaries by fire unit
o Number of penetrators reaching objectives with summaries
o Targets damaged by target type
o Numbers of penetrators lost with summaries

For TACOS II/AF2:
o Same as TACOS II plus detailec missile flyout parameters and

probabilities of survival

MODEL LIMITATIONS:

o Terrain limited to Germany, Korea, and Okinawa
o 15 air defense system types
o Cannot presently simulate aircraft interceptors, ground sites

moving during battle, or moving support ECM aircraft
o Maximum of 255 ground sites
o Maximum of 2040 aircraft
o Maximum of 255 threat paths

HARDWARE:

o Computer:
- TACOS II - CDC 6500/6600, UNIVAC 1100/83
- TACOS II/AF2 - IBM S/360

o Operating System: Both versions - OS/PCP/MFT/MVT; SCOPE
o Minimum Storage Required:

- TACOS II - 300K bytes, IBM/155K Octal, CDC
- TACOS II/AF2 - 330K bytes

o Peripheral Equipment: Both versions - one to two 2314 disk
packs and/or one to two tape units, plus card reader and line
printer or remote terminal to computer facility

SOFTWARE:

o Programmirg Language: Both versions - UNIVAC and FORTRAN
o Documentation: CDC TACOS II is fully documented

TIME RE QUIREENTS: Time requirements for TACOS II are based on a
a. .run (i.e., 255 sites, 15 AD systems, 100+ threat paths,

etc.); TACOS II/AF2 requirements involve, at most, 50 sites (usually 2
or 3) against few threat paths. CPU requirements for TACOS 11 are
based on IBM 360/50 CPU rates.
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o To acquire base data:
- TACOS II - 1-3 man-months
- TACOS II/AF2 - 1/2 man-day to 1 month

o To structure data in model input format:
- TACOS I - 1-2 man-months
- TACOS II/AF2 - I man-week

o CPU time per model cycle:
- TACOS II - 1-10 hours
- TACOS II/AF - 30 seconds to 1 hour

o To analyze and evaluate results: TACOS I - 1 man-day

SLCURITY CLASSIFICATION: UNCLASSIFIED (both versions)

FREQUENCY OF USE:

o TACOS II (USAADS usage) - Only TACOS terrain analysis
programs run continually

o TACOS II (Air Force version) - 25-50 times
o AF/2 version - I time (this version dates from December 1976)

USERS:

TACOS I:
u Principal: TRADOC, Directorate of Combat Developments, USAADS
o Other: US Army Missile Command

TACOS II/AFZ:
o Principal: USAI/ADTC(XR), USAF/SAGR, USAF/SAGF

POINT OF CONTACT: TACOS II: U.S. Army Air Defense School (ATSA-CDX-C)
Fort Bliss, Texas 79916
Telephone: 915/568-6702
Autovon 978-6702

TACOS II/AF?: Headquarters
Armament Developments and Test Center
(ADTC/XR)
Eglin Air Force Base, Florida 32542
Telephone: 904/882-5845
Autovon 872-5845

MISCLLLANEOUS:

o TACOS Il/AF2:
- TACOS supplies aircraft loss rates, ammunition, expenditure

rates, etc
- FAIRPASS provides gun aiming errors or Pk tables for TACOS
- TACOS II/AF2 (developed in Decenber 1976) supercedes
TACOS Il/AFI

KEYWORD LISTING: Analytical Model, Land Forces, Air Forces, Computer-
ized, Two-Sided, Stochastic, Event Store

723

SI- ~ mm n



TITLE: Tactical Simulation 1 (TACSIM)

PROPONENT: USAICS

DEVELOPER: iRW Corporation

PURPOSE: The game is designed as a simulator test environment emphasizing
the combat intelligence process and information flow.

GENERAL DESCRIPTION: The game is generally two-sided and consists of
four integrated components: Battlefield environment, collection
environment, processing environment, and force-on-force. Representation
of the Blue force battlefield perception is included.

INPUT: Being developed

OUTPUT: Being developed

MODEL LIMITATIONS: Being developed

HARDWARE: VAX 11/780 computer

SOFTWARE:

* Programming language: FORTRAN IV
* Limited documentation available

TIME REQUIREMENTS: Being developed

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Being developed

USERS: CACDA, Fort Leavenworth

POINT OF CONTACT: Dr. Larry Pfortmiller
CACDA
Fort Leavenworth, Kansas 66027
Telephone: AUTOVON 552-5258
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TITLE: TACWAR - Tactical Warfare Model

PROPONENT: Organization of the Joint Chiefs of Staff; Studies,
Analysis, and Gaming Agency (OJCS/SAGA)

DEVELOPER: Institute for Defense Analyses

PURPOSE: TACWAR is used as a theater-level model and is designed to
evaluate the relative effectiveness of opposing combat forces employ-
ing conventional, nuclear, and chemical weapons which can be delivered
by ground and air means.

GENERAL DESCRIPTION: The TACWAR model is a fully-automated combat
simulation that can be used to assess the interactions of combat
forces employing conventional, nuclear and chemical weapons in a
theater-wide campaign. Duration of the war game is set by the user
and is measured in fixed 12-hour cycles. The program incorporates
facilities that enable the user to model a specific geographical
structure for the theater. This structure is then used as the founda-
tion for seven simulations: air combat, target acquisition, nuclear
combat, chemical combat, ground combat, theater control, and supplies
transportation.

INPUT: Approximately 6 man-months of effort are required to construct
inputs for the model. Data is required for the theater geography, the
conventional air and ground combat, supplies, and the theater control.
The model has been designed so use of the chemical, nuclear, and/or
t3rget acquisition simulation is optional and if not used, that type
of data is not required. The number of conventional weapon types,
divisions, division types, and aircraft types are adjustable and not
fixed to some limit.

OUTPUT: Most output of TACWAR is displayed by sumary game tables.
They provide end-of-day statistics aggregated to the sector level.
The effectiveness of combat divisions is individually kept and the
damage to individual targets from chemical or nuclear munitions.
Suwviiary game tables are used for output in each of the seven simula-
tions mentioned in the general description. All output from the
su1 inary tables can be viewed graphically using a graphic display
package (GIPSY).

MODIL LIMITATIONS:

o Logistics aspects are very aggregated.
o FEBA movement and attrition are determined by force ratios

and lookup tables, so individual conventional weapons systems
and their performance are not explicitly modeled.

o Break through situation is represented by a modification to
movement rates.

o Command, control, conmunication, intelligence, and electronic
warfare are not played.
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HARDWARE:

o Computer: Honeywell 6080
o Minimum Storaile Reqliiired: bOK - 180K depending on adjustment

of input array sizes

SOFTWARE: Prograning Language: FORTRAN IV

TIME REQUIREMENTS: 6 to 30 CPU minutes

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Expected 100 times per year

USER: OJCS/SAGA

POINT OF CONTACT: Studies, Analysis, and Gaming Agency
Organization of the Joint Chiefs of Staff
The Pentagon, Washington, D. C. 20301
Telephone: OX-57795

KEYWORD LISTING: Ground-Air Warfare, Nuclear Warfare, Chemical
Warfare, Theater-Level Model, Ground Forces, Tactical Air Forces,
Deterministic Computer Model
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TITLE: TAFSM - Target Acquisition/Artillery Force System Model

PROPONENT: TRADOC Systems Analysis Activity

DEVELOPER: TRADOC Systems Analysis Activity

PURPOSE: TAFSM is a sensor/C3/artillery effectiveness simulation used
as an analytical tool in support of COEAs and other studies in those
a rea s.

GENLRAL DESCRIPTION: TAFSM is a stochastic model of the interplay
of opposiny artillery systems. Level of model exercise is normally a
US division slice vs a Combined Arms Army. The items modeled are:
individual sensors, radios, fire direction centers, cannon and rocket
launcher. Resupply and artillery effect are also modeled. Maneuver
units are modeled as to movement and casualties. Emphasis was placed on
thesimulation of the fire direction center computers, software, and
operations. Communications and radar jamming is played as well as dust
dnd smoke.

INPUT:

o Maneuver unit scenario
o C3 structure
o Artillery unit movements
o Sensor movements
o FEBA movement
o Pre-assigned sensor reports if desired
o Ammunition stockages
o Reliability parameters

OUTPUT:

o Artillery kills (personnel, tanks, etc.) broken down by

- sensor type which called mission
- gun-target range
- distdnce from FEBA
- type of mission (counterfire, direct support, etc.)
- artillery system
- aimmunition expended with cost and weight

o Ammunition expended with cost and weight
o Sensor utilization
o Communication statistics (percent success, etc.)
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MODEL LIMITATIONS:

o Maneuver forces are only played passively
o Weather and smoke play are scenario independent
o Limited number of scenarios are available
o Meteorological and survey message traffic is not included

HARDWARE:

o Computer: UNIVAC 1100 series
o Operating System: EXEC 1100
o Minimum Storage Required: 160K words
o Peripheral Equipment: Printer, Disk

SOFTWARE:

o Programming Language: FORTRAN 77 with UNIVAC extensions
o Documentation:

- Analyst's Manual (updated)
- User guides for part of preprocessors

TIME REQUIREMENTS:

o Approximately 6 weeks to do a complete set-up assuming that
a maneuver force scenario is available.

o 8 minutes CPU time for 24 hour battle and stage one
postprocessor.

o Typically 10 replications required per run.

SECURITY CLASSIFICATION: UNCLASSIFIED

POINT OF CONTACT: US Army TRASANA
ATTN: ATAA-TEM
White Sands Missile Range
NM 88002

FREQUENCY OF USE: 75-100 runs (10-20 replications each)

USLRS:

Principal: US Army TRASANA

MISCELLANEOUS: TAFSM is an outgrowth of the Target Acquis;tion
Model (TAM) ard che Artillery Force System Model (AFSM) originally
developed by the US Army Materiel Systems Analysis Activity.

KEYWORD LISTING: Artillery; Combat; Simulation; Sensor
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TITLL: TAGS - Tactical Air-Ground Warfare Model

PROPON[NI: The Rand Corpuration

DEVELOPER: The Rand Corporition

PURPOSE: TAGS is a highly aggregated, expected-value, ground-air
conf'ict model developed for Rand studies of military conflict in the
European theoter; it is especially valuable for preliminary explorations
of broad parametric variations prior to the use of more detailed and
costly analytic aids. A special feature permits any mouel parameter
to be specified as uncertain; when this is done, a series of trial
combat simulations are computed, and the results include a statistical
summary of the joint effect of the uncertain factors.

GENERAL DESCRIPTION: TAGS simulates ground and air activities on a
day-to-day basis. The ground units in TAGS are defined in terms of
homogeneous division equivalents. Reserve forces, individual and unit
replacements, repair capabilities, prepared defenses, and several
types of terrain may be represented. A major battle area may be
represented as either one or several independent ground sectors, and
the user controls the idy-to-day allocation of close air support to
the inividual sectors. The forward edge of the battle area (FEBA)
moves as a unit and is viewed as the average movement of either the
entire theater front or as thac of one of a few major sectors. The
air forces consist of several types of aircraft that are allocated
among six different missions: air defense, airbase attack, interdiction,
close air support, counter-SAM, and escort. This latest version of
TAGS iocludes a variety of special provisions such as options for
operating aircraft from sancturaries, for protecting aircraft in
shelters, and for examining the operation of battlefield nuclear
firing units.

INPUT: The input parameters fall into three categories:

o Force size and effectiveness factors
o Aircraft allocation by mission
o A set of historically based empirical factors that

characterize casualties and movement of ground warfare

Any of these factors can be changed as a function of the value of any
other during the course of the conflict

o A special feature is that any parameter can be specified as
having an uncertain value; if this is done, a series of trial
combat simulations is computed using sample values from
specified probability distributions for each uncertain factor
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OUTPUT: Daily battle results include (for each side):

o The position of the FEBA
o The number of divisions that are engaged, in reserve, and

undergoing recuperation
o The daily casualties
o Aircraft losses, sorties, and survivors
o When some of the planning factors have been represented as

uncertain, the results include a statistical summary of the joint
effect of those factors

MODEL LIMITATIONS:

o Motion of FEBA is dependent on representing ground force
strengths by an equivalent "fire power" score

o All activities are aggregated into 24-hour periods
o Only ten types of aircraft may be represented

HARDWARE: TAGS is not machine dependent and has operated on

IBM and Honeywell systems dnd has exported for others

SOFTWARE:

o Programming Language: FORTRAN IV
o Documentation:

R-1242-PR, TAGS-V: A Tactical Air-ground Warfare Model,
D.E. Eimerson, June 1973

R-1576-PR, The New TAGS Air-Ground Warfare Model (Incorporating
Major Ground-Combat Revisions): A Description and Operating
Instructions, D. E. Emerson, September 1974

TIME REQUIREMENTS: CPU time on an IBM 370/158 is about four seconds for
single 30-day campaign

_SECURITY CLASSIFICATION: UNCLASSIFIED

IRLQULNCY 01 USI : IA(S, in various versions, hds been in use intermnit-
ent ly since the early l bT}s at lit, Rand Corporation

USLRS:

o Principal: The Rand Corporation
o Other: AF/SAGR, Air War College, Air University

AFIT, AFSC/ASD
ACDA, USA/CAA
GD, Grunman, GRC, Ryan, SAI, Rockwell
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POINT OF CONTACT: The Rand Corporation
1100 Main Street
Santa Monica, CA 90406
Attn: D.E. Emerson

KEYWORD LISTING: Theater, Analytic, Two-sided, Air; Land Conventional/
Nuclear; Computerized; Stochastic; Time/Event Mix
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TITLE: TAGSLM II - Tactical Air-to-Ground System Effectiveness Model

PROPONENT: Aeronautical Systems Division (ASD), Air Force Systems
C cmrna nd

DEVELOPER: Deputy for Development Planning (ASD/XR), A. T. Kearney,
Caywood-Schiller Division; and University of Datyton Research Institute

PURPOSE: TAGSEM is a computerized analytical, damage assessment/
weapon effectiveness model used to evaluate the relative effective-
ness of prospective tactical air-to-ground systems. Systems evaluated
range from manned and unmanned aircraft with their accompanying
support aircraft, to standoff weapons and specific subsystems on each
aircraft. Flights of aircraft, including support aircraft, are flown
against opposing ground forces. TAGSEM assesses the damages imposed
on the ground forces by each aircraft and in turn, the damage done to
each dircraft by ground defenses as a function of time. The effective-
ness of one specific sysLem can be compared to the effectiveness of an
alternative system.

GENERAL DESCRIPTION: TAGSEM is a two-sided, deterministic expected
vdlue model involving land and air forces. The level for which TAGSEM
was primarily designeu considers a single flight of aircraft attacking
a target matrix. The range of possible manipulation extends from a
single flight of aircraft to several wings of different type aircraft
attacking a single target matrix to attacking several target matrices
of different composition. Simulated time is treated on an event store
basis. The primary solution techniques are simultaneous equations for
compuLing expected values.

INPUT:

o Scenario description
o Airframe/engine performance
o Payload capabilities
o One-on-one system survivability against anti-aircraft

artillery and surface-to-air missiles
o Navigation and target acquisition capabilities
o Weapon lethalities (which include delivery accuracies)
o Navigational accuracies
o Sortie rate and target description

P)i~h] : Computer printout stating as a function of time (cycles) the
'xpw(lted valus of larglets killed, aircraft killed, weapons delivered,
'ort i ,; flown, a ir d't ,tse sites killed. Levels of output vary from
une-page summnaries tor the entire conflict to detailed sunalaries of
each event that occurred.
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MODEL LIMITATIONS:

o No command and control network modeled
o No air-to-air simulation
o No ground-to-ground simulation
o 20 aircraft types, 10 targets in each element array

HARDWARE:

o Computer: 6600 CDC
o Operating System: NOS/BE
o Minimum Storage Required: 170K Octal segmented, 250K

unsegmented
o Peripheral Equipment: Printer

SOFTWARE:

o Programming Language: FORTRAN IV Extended
o Documentation: Programmer's Manual available, User's Manual

complete.

TIME REQUIREMENTS:

o 6-8 months to acquire base data
o 5 days to structure data in model input format
o -4 hours to analyze output
o -4 months player learning time
o I to 3 minutes CPU time

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Extensive (Daily)

USERS:

o Principal: Deputy for Development Planning

POINT OF CONTACT: Mr. John Kurdik
Deputy for Development Planning (ASD/XROL)
Aeronautical Systems Division, AFSC
Wright-Patterson AFB, Ohio 45433
AV 785-6261

MISCI ANOUS: 1here are tive models which provide inputs for TAGSEM I:

(1) PUO I - A one-on-one AAA model
(2) Various one-on-one SAM models
(3) TATAC - Tactical Target Acquisition
(4) Airframe/Engine Performance
(5) Munition Lethality Models.
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TAGSEM I supersedes the Target Engagement Model (TEM) and the Mission
Etfectiveness Model (MEM)

KEYWOIn LISTING: Analytical Model; Computerized; Damage Assessment/
Weapons Cffectiveness; Land Forces; Air Forces; Two-Sided
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TITLE: TALCS - Tactical Air Land Conflict Simulation

PROPOENT: IA8G/SOP Ottobrunn, Germany

DEVELOPER: IABG/SOP Ottobrunn, Germay

PURPOSE: Theater level analysis and investigation of Air Force
weapon systems, force structure and operational concepts. TALCS can
also be used for the study of ground force organizational structure.

GENERAL DESCRIPTION: TALCS is a computer-assisted, two-sided theater
level, mixed (stochastic-deterministic), event store simulation.
Lanchester equations, queuing theory and probability theory are the
primary solution techniques of the model.

OUTPU7: Printout of data describing progression of the land and air
battles and outcome of the electronic warfare. Provides individual
status of all units in game. Post-processor provides detailed game
statistics for all game elements.

HAR)WAR.E:

o Computer: CDC CYBER 175
o Operating System: NOS 1-0
o ,Minimum Storage Required: 120,000 Octal words (COBIT)
o Peripheral Equipment: Plotter

SOFTWARE:

o Programming Language: FORTRAN, Assembler
o Documentation: Model description and user documentation

iiTh MLUE(LULMENTS :

o lo acquire Data Base: 2 months
o To Structure )dta ill Model Inpul Forloat: 1 maIn-month
o Player Learning rime: 2 days
o Playing lime: 1 month
o CPU Time per Cycle: 600-3000 seconds

SECURITY CLASSIFICATION: RESTRICTED

USERS: IABG/SOP

POINT OF CONTACT: IABG
Abteilung SOP
Einsteinstasse
D 8012 Ottobrunn, Germany
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TITLE: TANCO - Tank Counterfire Duel Model

PROPUNLNT: US Army DARCUM

DEVELOPER: Harry Diaiond Laboratories, ERADCOM

PURPOSE: TANCO is a computerized analytic model which assesses the
outcormie of the duel between a ground laser designator directing a
sequence of laser-guided rounds against up to a platoon of tanks
counterfiring against the desig;..tor. Such duels are often analyzed
in a higher-level battlefield context as the individual fixed-piece
engagements in a force-on-force war game, played on real terrain which
determines when and where the individual duel engagements occur. The
model may also be used to test the significance of variations in -he
pertinent duel parameters.

GENERAL DESCRIPTION: TANCO is a two-sided, detenministic ground
warfare ,odel wW'fich andlyzes the outcome of Lhe duel between a laser-
guided weapon system against a tank, or tank platoon, which counter-
fires against the designator directing the laser-guided rounds. This
model can handle one designator directing from 1 to 5 laser-guidea
rounds against up to a platoon of 3 tanks, and the tanks can fire any
number of shots against the designator, limited only by the time
available in which to counterfire. Larger units, such as tank companies,
can be treated by separation into platoons. The force-on-force
exercises in which these duel assessments are usually embedded are
time-stepped from duel engagement to duel engagement as the tanks
advance. The development of the tank counterfire duel in closed form
requires the solution of a series of complex probability formulas,
and Markov chains are used to link the various duel engagements.

INPUT:

o Tank counterfire response time distributions
o Designator-on times
o Tank-to-designator range
o Laser-guided round single-shot kill probabilities
o Tank round single-shot kill probabilities against the designator
o Tank fire control errors
u Designator posture (e.g., exposed, in bunker, in foxhole)
j Ground slope at the dcsignator
o Laser-guided round flight tinmes and rates of fire
o Tank round flight times
o User-determined special conditions, such as tank laser-ranging,

offset designation of the target tank, or spoofers to distract
tank counterfire

OUTPUT:

o Probability of designator survival
o Probability of n tanks killed, n=O,1,2,3
u Expected number of tanks killed
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MODEL LIMITATIONS: Limitations on system performance (e.g., suppression,
smoke) are not presently incorporated into the model; rather maximum
effectiveness of systems on both sides is assumed in order to test
designator survivability.

HARDWARE:

o Computer: IBM 370/168
o Operating System: OS/VS2
o Minimum Storage Required: 5K
o Peripheral Equipment: Printer, Card Reader

SOFTWARE:

o Programming Language: FORTRAN
o Documentation:

- "Analysis of the Laser-Guided Missile/Projectile versus Tank
Counterfire Duel," HDL-TR-1854, May 1978

- "Final Report - Surviability Study Task Force for Ground
Laser Designators," HDL-PRL-78-2, August 1978

- "Development of a Model of the Laser-Guided Missile/Projectile
versus Tank Counterfire Duel, HDL-TR-1883, December 1979

- "Analysis of the Laser-Guided Maverick versus Tank Counterfire
Duel," HDL-TR-1909, June 1980

TIME REQUIREMENTS:

o Field tests are required to acquire the data base
o 3 weeks are required to structure data in model input format,

primarily in generating the tank response time distributions
o I to 2 minutes running time per model cycle, which includes

about 15 sec CPU time
o 1 hour to analyze output

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Sporadic, on the average once a month

USERS: DARCOM, MICOM, University of New Mexico, AMSAA

POINT OF CONTACT: Mr. J. Michalowicz
Hdrry Diamond Laboratories
Attn: DELHD-NW-RA
Adelphi, MD 20783
Telephone: (301) 394-3100

MISCELLANEOUS: The duel engagements of this model have been embedded
in an AMSPA manual map exercise depicting a Blue company on the
defense against a Red tank threat.

KEYWORD LISTING Analytical; computerized; duel; counterfire; tank
warfdre; laser-guided weapons; laser designator; survivability; land;
two-sided 742



TITLE: TANDEM I

PROPONENT: DNA (NATO)

DEVELOPER: RAND/SAI (Modifications- TANDEM 1)

PURPOSE: TANDEM I is a computerized, analytical, and damage
assessment/weapons effectiveness model. It is primarily used for
damage assessments to fixed targets with airfields as a special
category and ground forces arrays.

GENERAL DESCRIPTION: TANDEM I is a two-sided, deterministic model
which deals with land, air, sea, and paramilitary forces. It was
designed for single units or installation for fixed targets or
platoon level for ground force arrays. The model uses probability
as a method of solution.

INPUT:

o Specific weapon laydown or specific target categories to be
attacked by classes of weapon

o Target installation data base

OUTPUT:

o Computer listing of expected target damage
o Expected damage (by weapon) on all targets affected by

each weapon
o Compounded damage to all targets affected due to all weapons

MODEL LIMITATIONS:

o Limit of l,OOO weapons

HARDWARE:

o Computer: IBM 360, DEC 10
o Minimum Storage Required: 230-250 K to operate unov3rlayed

-()I TWARI.:

o Prograimuing Language: FORTRAN IV
o Draft Users Guide
o Programmer's manual not complete
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TIME REQUIREMENTS:

o 1-2 weeks required to acquire base data
o 1 man-week required to structure data in model input format
o I second per weapon target pair CPU time required per model

cycle
o 1-2 weeks (operational use only) learning time required for

players
o 1-2 days required to analyze and evaluate results

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 12 times per year (SAT only)

USERS:

o SAI (modified version - TANDEM I)
o CCTC (original version - TAMDLM)
o Rand
o Picatinny Arsenal
o LASL

POINT OF CONTACT: E. J. Swick
Science Applications, inc.
1200 Prospect Street
La Jolla, CA 92037
(714) 454-3811, Ext 2487

MISCELLANEOUS:

o Model can be linked to DCAPS to provide an input DGZ list
o Model supersedes TANDEM

KEYWORD LISTING: Analytical, Damage Assessment/Weapon Effectiveness,
Land, Air, Sea, Paramilitary, Computerized, Two-sided, Deterministic
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IIFLL: Tank

iPR()PONLNI: uffice of the Assistant Secretary of Defense,
Program Analysis and Evaluation

DEVLLOPER: Science Applications, Inc. (SAI)

PURPOSE: To provide Lhe capability to evaluate the contribution of
airborne tankers to strategic bomber force capability and to all
sLr'atcqi c forces in general.

.L NLRAI ULSCkIPTION: lank Is a computerized, analytical deterministic
~dd that provides the calidbiity to evaluate the contribution of
tankers to strategic bowber force capability as measured by the
percent of target value destroyed by the bomber force. Additionally,
the model can he used to compare various force mixes of bombers,
weapons and tankers on a force effectiveness basis.

The model is highly user oriented, thereby enabling the user to
exercise control over the degree of output fidelity desired.
Temporary modifications to pre-storea data are easily accomplished
facilitating rapid sensitivity analysis. The primary solution tech-
niques used in bomber/ weapon allocation are LaGrange multipliers,
linear programnming and probability.

INPUT:

o Number and type of tankers
o Nunber and type of bombers
o Number of weapons for bombers
o Percent of tankers/bombers available for allocation
o Variables for specifying tanker/bomber flight profiles and

performance characteri stics
o Probability of bomber penetration
o Variables controlling degree of output desired

OUTPUT:

o jumviarization of variable selected
o Listing of strategies used in weapon allocation
o SU1111aries of weapon allocation and value destroyed by bomber

type and entry point area
o Number of bombers, weapons and tankers used, by type
o Output options allow a detailed description of the weapon

allocation or aggregated summaries

MODEL LIMITATIONS:

o Aggregated taryeL data base
o Aggregated weapon type

74")



HARDWARE:

o Computer: Honeywell
o Operating System: MULTICS
o Minimum Storage Required: N/A
o Peripheral Equipment: Interactive I/0 device

SOFTWARE:

o Programming Language: FORTRAN IV
o Documentation is available. The model is dynamic and under

constant revision.

TIME REQUIREMENTS:

o 10-60 seconds CPU time for one strike allocation
o 1 hour or less to analyze and evaluate results

SECURITY CLASSIFICATION:

o 10-60 seconds CPU time for one strike allocation
o 1 hour or less to analyze and evaluate results

SECURITY CLASSIFICATION: The model is UNCLASSIFIED. Data is up to
TOP SECRET.

FREQUENCY OF USE: Several hundred times per year.

USERS: OASD(PA&L)

POINT OF CONTACT: OASD(PA&E)
Strategic Programs
The Pentagon, Washington, D. C. 20301
Telephone: OX-55587

KEYWORD LISTING: Analytical Model; Strategic Tanker/Bomber;
Computerized; Deterministic; Linear Progranuing
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TITLE: TANKWARS

PROPONENT: US Army Materiel Systems Analysis Activity (USAMSAA)

DEVELOPER: Ballistic Research Laboratory (BRL)

PURPOSE: TANKWARS is a computerized, analytic weapon system effective-
ness model which provides the results of a duel between two armored
forces. The model's chief focus is on weapon effectiveness within the
classical attack/defense or meeting engagement situtins. TANKWARS is
also used to address ammunition expenditures, acquisition, accuracy,
vulnerability, lethality, rate of fire, and disengagement policies.

GENERAL DESCRIPTION: TANKWARS is a two-sided, event sequenced,
stsocafiimt_ ode1 involving land forces only. The model conside-s
individul weapon systems and simultes combat between twenty or fewer
armored vehicles. TANKWARS employs Monte Carlo probability theory as
its primary solution technique.

INPUT:

o orce ratio o Acquisition characteristics
o E;xposure o Disengagement tactics
o Aspect angle o Ammunition
o Range o Rate of Fire
o Velocity o Accuracy
o Size o Vulnerability

OUTPUT:

o Computer printout stating probability of duel outcome
o Ammunition expenditures
o Expected kills per stowed load
o Exchange ratio

MODEL LIMITATIONS:

o Maximum number of combatants is twenty
o Continuous line of sight
o All weapon systems on one side must be homogeneous
o No geography
o Suppression not modeled

HARDWARE:

o Computer: CDC 7600
o Operating System: NOS, NOS/BE
o Minimum Storage Required: 64K
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SOFTwAXE:

o Programming Language: FORTRAN IV
o Documentation: TANKWARS General Infonnatin Manual, October 19d0,

ARBRL-MR-03065

TIME REQUIREMENTS:

o 2 weeks to acquire data base
o 2 days to structure data in model input fonat
o 1 day to analyze output
o Il seconds CPU timiie per cycle

SECURITY CLASSIFICATION: UNCLASSIFIED

FRLQEUENCY OF USE: 2000 times per year

USERS: US Army Materiel Systems Analysis Activity (USAMSAA)

POINT OF CONTACT: Director
US Army Materiel Systems Analysis Activity (USAMSAA)
Mr. Comstock
ATTN: DRXSY-GS
Aberdeen Proving Ground, MD 21001
AUTOVON 283-2079

KEYWORD LISTING: Computerized, Analytical, Monte Carlo, Weapon
effecLiveness, Duel, Armor systems
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TITLE: TAP - Target Analysis and Planning

PROPONENT: Defense Nuclear Agency (DNA)

DEVE{LOPER: Defense Nuclear Agency/BDM

PURPOSE: Model facilitates nuclear target anAysis and planning
for a corps area of influence.

GENERAL DESCRIPTION: TAP system provides for user defintion, storage,
display, analysis, and planning of doctrine, order of battle, situation,
targeting and weapon system required for corps nuclear target planning
and analysis

INPUT:

o Order of Battle
o Kill probabilities

OUTPUT:

o MAP building on video screen with ability to save display
o Target analysis and damage assessment
o Cross reference map sheet, photograph to video map
o Intelligence update and display
o Orders of battle display
o Display library of map symbols used
o Edit map data

MODEL LIMITATIONS: N/A

HARDWARE:

o Computer: APPLE II
o Operating System: PASCAL
o Minimum Storage Required: 64K
o Periphral Equipment: Curves hard disk system

SOFTWARE:

o Progranming Language: PASCAL
o Documentation: BDM Target Analysis and Planning (TAP)

System Field User's Manual, I June 1981

TLM[ _R _UIRLMENTS:

u 3 mdn-months to acquire data base
o 3 man-months to structure data in model input format
o 2 man-weeks player learning time
o Dedicated micro processor CPU time per cycle
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SLCURITY CLASSIFICATION: UNCLASSIFIED

FRE9ULNCY OF USE: Presently used in demonstrations at Fort Leavenworth.
Will be used at Fort Leavenworth in support of CGSC and CATTS exercises.

USERS: BSD

POINT OF CONTACT: Herb Westmorland
ACTD
Fort Leavenworth, Kansas 66027
AUTOVON 684-4bZ8

MISC:LLANEOUS: Target analysis conventional arty (in process).
Integration of terrain data base.

KEYWORD LISTING: Computerized, Analytical, Nuclear, Damaye Assessment,
Tactical Nuclear Weapons, Target Analysis Planning
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i- : TARTARUS

PoPOUNLNT U Army Concepts Analysis Ayency

ULVILOPLN: US Army Strategy and Tactics Analysis Group (STAG)

PURPOSL: TARTARUS is a computerized, analyticul model designed to
sii;uldte iiovement and attrition of ground forces in contact. Exter-
nally deriveu effects of close air support and nuclear weapons can be
apylied in the model, if desired.

GENLAL DLSCRIPTIUN: TARTARUS is a two-sided, deterministic model
involving land forces only. It is prir~ariiy designed to consider
units ranging in size frooi a battalion to a division (300 units).
Simulated time is treated as series of nested tim( steps ranging from
several ;aiiutes to several hours. The primary solution technique used
is the nuimierical solution of d system of differential equations based
On Lanchester's Linear Law.

I Ni'Ll I:

k lerrain da t
o Unit descrijtioris: Mission, location, and strength in

personvel and weapons
o Factors for weapon class versus weapon class effectiveness,

attrition, movement, suppression
o Air strike data
o Fuel and ammunition distribution and consumption tactors
o Individual weapon FPPs (firepower potential)

UUTPUT:

o Unit Sta .. s Ru,(orf
() Deltailed Strength and Loss Report
o ,4imunition ad Fuel Lxpenditure Reorts
o CALCOMP pluts ot terrain, strikes, unit locations, objectives,

and frontdges

o All of the above are optional, except the Unit Status Report

MODLL LIMITATIONS: Limited number of units simulated.

HARLWARL :

o Computer: 'INIVAC 1100 series
o Operating System: UNIVAC 1100 Operating System
o Minimum Storage Required: 56K words

o Peripheral E,,uipment: I tape drive, FASTRAND format mass
storage, CALCOMP plotter is optional
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SO FTWARE:

o Programming Languages: UNIVAC FORTRAN V, and Assembly Language
o Documentation: "TARTARUS IV N/COCO Players and Technical

Manual." AO 829 b251)
o Technical documentation is complete; user's documentation

is not. The model has been modified since the above
documentation was published and corrections have not been
published.

TIME REQUIRLMLNTS:

o 4 months to acquire base data
o 2 man-months to structure data in model input format
o Average of i/2 hour CPU time per model cycle on a

UNIVAC 1108 (4 hours real time)
o I week learning time for users
o 2 months to andlyze and evaluate results of one study

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 5 studies

USERS: US Army Concepts Analysis Agency

PUINT OF CONTACT: Ms. P. M. Fleming
US Amy Concepts Analysis Agency (CSCA-MCM)
8120 Woodmont Avenue
Bethesda, MD 20814
Telephone: (202) 295-0529

KEYWORD LISTING: Analytical Model; Limited War; Land Forces;
Computerized; Two-Sided; Deterministic; Time-Step
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TITLE: IA' SM - Tactical Airlift System Simulation Model

PROPONENT: HQ USAF/SAGM

DEVELOPER: HQ USAF/SAGM

PURPOSL: Computerized analysis of the number of aircraft required to
niect a given intratheater airlift demand.

GENERAL DESCRIPTION: The model is a one-sided, deterministic, event-
store, air movement simulation. It determines movement requirements
from 'nitial source to final bases based cn troop strength, force
posture, consumption rates, and estimated percentages of the amount of
total cargo, ard troops that will be airlifted to final destination. A
portion of the movement requirements are directed from source to
destination. The remaining demands are satisfied by solution of a
transportation problem, minimizing the distances from sources to
destinations using Vogel's Transportation Method. An aircraft
performance module calculates the allowable cabin load for each source-
destination pair. Pallet distributional data for the types of units
located at each destination is then used to determine the amount of
pdyload delivered on each mission.

INPUTS:

o Aircralt performance data and cargo box characteristics
o base and route deflritions
o Pallet weight distributions
o Cargo and troop movement requirements

OUTPUTS: Computer printouts showing the number of aircraft required
to meet all airlift demands each day, the total tons hauled and fuel
used to each base each day.

MODEL LIMITATIONS: The following parameter limitations apply to TASSM:

o Five aircraft types
o 200 Sases
o 50 days of simulation

HIAKOIWARI

o Type computer: G-62b
o Operating system: GCOS
o Minimum storage requirements: 65K words of core
o Peripheral Equipment: None

SOFTWARE:

o Progranming Language: FORTRAN IV
o Documentation: User's Manual and Programer's Manual are

available in H( USAF/SAMC and SAGM
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TIME REQUIREMENTS:

o 20-40 man-hours to prepare data base
o One hour for a 20-day NATO contingency operation CPU time
o 2-4 man-hours Jata output analysis

SECUkITY CLASSIFICATION: UNCLASSIFIED

FREQUtENCY OF USE: Not used since 1979

USER: HQ USAF/SAGM

POINT OF CONTACT: AF/SAGM
The Pentagon
Washington, D.C. 2033U
Telephone: (202) b94-8144
AUTOVON 225-3379

MISCELLANEOUS: Uses the Effective Cabin Load Generator Model by McDonnel
Douglas Corporation, and the Tactical Airlift Capacity Program by Boeing
Computer Services, Inc., to provide initial data.
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_TLI" TLNUS - Test and Lvaluation of National Operating Systems

RUIUNL.T. ederal i. rgency Management Agency

)LV!L,[R: Comuter Management Office, Office of Information Resources
Management, Federal Luiergency Management Agency

PURk I L: The TLNUS is a computerized, analytical, damage assessment/
weapon effectiveness model. It was designed for use by analysts and
planners to study the utfets of large scale nu.clear attacks on CONUS
population. Special emphasis is placed upon the capability to vary
shelter availability and use; and upon evacuation schemes. Its chief
focus is on the relative life-saving potential of various alternative
systems of public and private shelter usage, expedient shelter construc-
tion, and evacuation of igh risk areas. The nuclear threat applied
to these various systems may range from a single detonation to fall-
scale attack. It is used frequently to estimate casualties based upon
a directd scenario ut study. In Such cases, the flexibility inherent
to TLNOS, in its sheltering alternative and evacuation simulation, is
exploited.

GEN[RAL DLSCPIPTION: The TLNL)S is a one-sided, deterministic model.
It wS designed for CONUS population, housing, dnd pIol ic shelter;
aggregated to grids of size 2'x2' arc (about 115,000 grids). It could
be igregated to iarger size grids, but at the risk of lower resolution
in blast casualty estimation. TLNOS was designed to deal mainly with
units at the level of states, regions, and the entire CONUS. This
model is event-store and caterministic estimation of free field weapon
effects. The resulting overpressures and fallout doses are employed
in appropriate casualty functions. Approximately thirty casualty
functions are built in covering a wide range of hardnesses againt
blast overpressure.

-INPUT :

o Nuclear weapons data
o A detfnit iui, of "high risK'" oreas, tot each 2-mir'ite grid witn

population and/ur shelter allocation to it
o A plan regarding types of shelter to be used, and order of

tilling, for high-risk and low-risk areas
o An estimate of evacuation percentage from high-risk areas

OUTPUT:

o Casualty summaries
- Blast and Fallout Casualties
- Uninjured
- High-risk and low-risk Areas
- State, country, minor civil division, urbanized area. and city
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MODEL [ IMITATIONS:

0 Rapid analyses ot strateqips and shelter usage
Not fo" analyzZing mdny attack threats

-- Fallout estimation for each chosen attack is very time consuming

HARDWARE:

o Coiputer: UNIVAC 1100 system
o Operating System: UNIVAC EXEC 8
o Minimum Storage Required: 131K
o Periphera! Equipment: Mass storage disk, high-speed printer,

flat-bed plotter optional

SOF TWARE:

o Prograiling Language: FORTRAN (ASCII)
o Documentation: No formal documentation
o User's and Programer's manuals not complete

TIME REQUIREMENTS:

o Less than 1 month to acquire base datd

o 1/2 man-months required to structure data in model input format

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQtUENCY OF USE: 50 times per year

LI V' : (ederi 1 Htier(ency Management Agency

POINT LA CONTACT: Dr. Wiliadm I. Fehlberg
Computer Management Office
Office of Informition Resources Management
Federal Fnmergency Management Agency
Washington, DC 20472
Telephone: (301) 926-5411

MISCELLANEOUS: This model supersedes DASH-Ill

KEYWORD LISTING: Analytical; Damage Assessment/Weapons Ef.ectiveness;

Computerized; One-sided; Deterministic; Event Store
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TITLE: TE6TORIAL

PROPONENT: MA4 Branch, RARDE

DLVELOPER: As Above

PURPOSE: The game, or rather the technique, was designed to provide a
means of taking a "quick and dirty" look at various concepts for an
improved weapon or tactical approach. The concepts that do best in the
TEWTORIAL study can then be gamed thoroughly in the Battle Group War Game
or by other means.

GLNLRAL DESCRIPTION (As this technique was developed to be used with
different weapon/tactical concepts, the level ot aggregation and other
details may vary between different applications.) "lhe technique is
usually used as an open two-sided game in which most events are stochastic
(e.g., weapon effects, target acquisition, etc.) though some (max vehicle
speeds, etc.) are deterministic. It works in a movenent time slice of up
to 5 minutes, but with acquisitions assessed on a short period, usually
one minute, and shots assessed on a snorter period still. If used for an
ATWGstudy, the smallest units used would usually be tank troops, infantry
platoons and individual ATGW with their detachments. Tne level of play
is usually a Blue battle group against a Red regiment. The game is
designed to be taken to military units to be played.

INPUT:

o Weapon characteristics (accuracy, lethality, response times, etc.)
o Acquisition rules
o Movement rules
o ORBATS
o Scenarios

OUTPUT:

o Military judgment, from the control staff and players, of the
worth of the various concepts played

o Data on ranges of engagement, exchange ratios, target arrays,
etc., can be recordea as required for the study

MODLL LIMITAIONS:

o Lack of detail in the results because of the level of
aggregation

o Relatively crude differentiation of input data, because of
manual play

HARDWARE:

o The technique does not normally use coriputer support
o Photographically enlarged maps mounted on steel sheets
o Magnetic office symbols on which the conventional military

symbols for the units represented have been drawn
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SOFTWARE:

o Manual "look-up tables" of the types of data needed for the
concept being studied

o Special data-recording performae appropriate to the type of
data needed for the study

TIML REqUIREMENTS: Once the players have been briefed and had a short
practice game (requiring abo.t half a day), the same Blue player team can
play between 1 atnd 2 battles a day, depending on the scenario.

SLCURITY CLASSIFICATION: The details of the technique are not classified.
Input and output data may be classified, depending on the concept being
gamed.

FRLQUENCY OF USE: As required. It has been used so far in two studies.

U LRS:

o MA4 Branch, RARDE
o British aerospace, Stevenage

POINT OF CONTACT: I'O/BGWG, MA4, RARDE

MISCEtLANCOUS: A version of this technique, supported by a Sinclair
ZX81 micro-computer, is in use to train officers and NCOs for ATGW units.
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TITLE: TFG - Task Force Game

PROPONENT: LAI Division, DOAE, West Byfleet, Englar, _

DEVELOPER: As above,

PURPOSE: The game is being developed as an investigative tool to be
used along side other existing computer based combat models in force
mix studies.

GENERAL DSCRIPTION: TIG is a two-sided, computer assisted, open game
currently being played at a small task force level (two Blue battle-
groups). The samllest units represented are Blue infantry platoons
and tank troops and Red infantry and tank companies. The game progresses
in time slices whose duration can be varied (typically 5 or 10 minutes).
All rules are currently deterministic and casualty assessments are made
by an on-line routine wnich uses data generated by the DOAE Battiegroup
Model (BGM, q.v.). The terrain model is an enlarged (by a factor of 3)
1:50,000 scale map. Average line of sight probability is included in the
casualty assessment routine, with the exception of forested and urban
areas whose interference with line of sight is considered explicitly.

INPUT:

o Scenario
o ORBATs
o Movement rules
o Force on force attrition data, at the level of resolution

described above. (This data is generated by the BGM)

OUTPUT: Battle statistics: typically, the frequency of occurrence of
low level tactical situations, casualties and battle duration

MODEL LIMITATIONS:

o Absence of coumiand and control
o Deterministic cdsualty assessment places a lower limit on

resol ut i on

HARUWARE: Table mounted map

SOFTWARE: Casualty assessment program written in FORTRAN and occupies
500 kilobytes on ar ICL 2900 Series computer

TIME REQUIREMENTS:

o One week to start a series, 1-3 hours for a single game
o Game time varies between 1 and 2 days
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SLCURITY CLASSIFICATION: Methodology: This description UNCLASSIFIED;

more detailed description UK RESTRICTED. Database: usually UK SECRET.

fREQUENCY OF USE: Still being developed

USERS: LAI Division, DOAE

POINT OF CONTACT: LAI Division, DOAL
West Byfleet
Surrey, England
Byfleet (09323) 41199
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iTLE: TLJ - Training Line Simulator

N'&uOuNLNT: Air Force Human Resources Laboratory, Manpower and Force
Nanayemenlt Syst~iis Branch, Decision Models Function (AFHRL/MOM)
(A#i JhL/Oi 'S)

L!LVLLoI'Lk: Decision Systeii Associdtes, Inc.

PURPUSL: The fraining Line )iliUldtor is a computerized, analytical
,ihdel that games the interaction of poiicy decisions impacting on
bdsic Military Training and Entry-level Technical Training. The model
assesses policy alternatives with respect to training school pre-
requisites, weekly requiremlents mix, wash-out, wash-ahead and wash-back
rates, ap~lication of fill priorities and desirable prerequisites to
elected assigniients, etc. In addition, it investigates the effects

of changing the quality of enlisted input with respect to fulfilling
training objectives.

GLNLRAL LI SLi<IrION: The Iraining Line Siwulator is a one-sided model
-avinm -jtT detenninistILc and stochastic elements. Only Air Force

personnel are considered, consisting of the weekly input of non-prior
service enlisted personnel into the Air Force. Simulated time is
treated on a weekly time-step basis. The primary solution technique
is a modified Ford-Fulkerson optimal assignment algorithm.

INPUT:

o Mandatory and desirable prerequisites fcr each technical
training course

o Weekly quotas for each course
o Wash-out, wash-ahead and wash-back policies, optimal classload,

etc., fur basic Military Training and for each training course
o iecords of hypothetical Air Force enlisted input

uUIPUT:

o Weekly SuWuAIary of number of inductees, number in basic MiI tary
Training and in Technical schools, graduates from BMT and Fech
schools, wash-backs, wash-aheads, wash-outs, casual pools, etc.

o Uutput tape of airman records with disposition codes, etc.

NI'L)LL LIMITA T IONS:

o Maximum of 4,000 inductees per week
u 255 weeks
o Z1U individual training courses

I iAt,:L)W'I

o Computer: UNIVAC 1108
o Operating System: Standard
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o Minimum Storage Required: 44K words (36 bits/word) plus
operating system

o Peripheral Equipment: 2 tape drives, 6 mass storage files
(approximately 229K words depending on application), card
reader, printer

SUFTwARE:

o Programming Language: FORTRAN V
o Documentation:

- Training Line Simulator (Enhanced Version)
- AFHRL-TR-73-50(I) User's Manual
- AFHRL-TR-73-50(II) Training Line Simulator (Enhanced Version)

TIME kLqUIREMENTS:

o I week to 3 months to acquire and structure base data,
depending upon the specific applicat'on

o 1-15 seconds CPU time per model cycle
o Less than 1 wonth to analyze and evaluate results

LCURITY CLASSIFICATION: UNCLASSIFIED

FREULNCY OF USE: As required

USERS:

o Principal: AFHRL/MOM
o Other: HQ Air Training Comnand

POINT 01 CONTACI: Air Force Humdn Resources Laboratory
Decision Models Function
Manpower and Personnel Division
Brooks AFB, Texas 78235
[elephone: AUTOVON 240-3648

Commercial 536-3b48

MISCELLANLUS: N/A

KLYWURD LISTING: Analytica] Model, Ford-Fulkerson, Training Model,
MT Model
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TITLI: 1OPOPS - Total Objective Plan for the Uf,icer Procurement
S-ystem

PROPONENT: Air Force Human Resources Laboratory, Manpower and Force
Management Systems Branch, Decision Models Functioii (AFHRL/MOM)

PUt<POSL: TOPOPS is a computerized optimization model to allow the
analysis of various officer procurement scenarios for planning
purposes.

GENERAL DESCRIPTION: TOPOPS is an aggregate optimiz3aion model that
uses a linear prograrmuiing algorithm to program a scheme of officer
procurement to either oinimize cost or maximize quality. Constraints
on optimiization include production requirements by officer type
(pilot, navigator, etc.), policy restrictions, specific characteristics
of various commissioning sources and training programs (including
attrition rates, type crossflows, and career turnover). The model
works on a 5-year procurement lead time to optimize a 5-year schedule
of accessions.

INPUT: Inputs into the nodel are flexibly ardntled to allow d4ifferenL
irucurement scenarios to be examined by modifying both the objective
function and the constraint set by choosing particular members of
classes of available constraints and objective functions. Numerical
data inputs include such things as procurement requirements by officer
type for the next 5 years; turnover rates by type of officer and
training agency; training agency crossflow rates; maximum production
liimits for training ayncies; limitations on supply pools of officers;
quality distributions of various supply pools; inflation rates; and
trjining agency and conuissioning source costs, capacities, and
3ttrition rates.

U1'lUT: Model output includes a schedule of officer recruitment
requirements to meet the accession requirements by type, -upply pool,
and commissioning source for the next 5 years. Also, the model
gives a prograi, cost analysis and officer quality profile, and a
sensitivity and parametric analysis of the objective function and
constraint set.

MODEL LIMITATIONS: The model is currently limited by the linear
programming algorithm available to 8200 constraints and 6100
structural variables. This allows only twenty officer types, twenty
commissioning sources, twenty supply pools, 10 procuring years, and a
b-year procurement scenario to be considered.

HARDWARE: lh- TO"'JPS model was designed and programmed to rLn on the
UNIVAC 1108.

S1 IWARI: [he UNIVAC IMPS linear programming package is called by the
',01nc( proqrmi to p,'-t orm the optimization routines. The model itself
i;,s thre, (Ii,, miriwslules: lhe Data Initializer Module, the Flow
Module, ,and Lhe Report Processor Module. The first translates the
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user-specified problem definition into specifications for the linear
irograru:iiny algorithm. The second module inputs the matrix entries of
the initial tableau until it locates an optirial solution, if one
exists. The third module writes user-oriented reports.

TIML RLQUIRLMLNI:

o I week to prepare data for input
o 5 minutes of CPU time to run (depending on size of specified

probl ai)

SECURITY CLASSIFICATION: UNCLASSIFIED

jEQUENCY OF USE: As required

USERS:

o AFIHRL for development
o H(Q USAF/MP

POINT OF CONTACT: Air force Human Resources Laboratory
Decision Models Function
Manpower and Personiel Division
Brooks AFB, Texas 78235
Telephone: AUTOVON 240-3648

Commercial 536-3648

KEYWORD LISTING: Analysis and Planning Model, Personnel rocurement
Model, Officer Selection Model
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TITLE: TOW - Missile Systemis Simulations

PROPONENT: US Any Materiel Systems Analysis Activity (AMSAA)

DVLLOPLR. USAMSAA, Aberdeen Proving Ground, MD 21005

PJRPOSE: The TOW Missile Systems Simulations are computerized, analytica'
mdels that simulate the Infantry TOW and TOW-2 Missile Systems. These

simulatiUns are used primarily to compute the accuracy 'f the TOW Missile
Systems using gunner aiming error and target motions as input.

GENERAL DESCRIPTION: The TOW simulations include the missile's 6 degree-
of-Treeom equations of motion, mathematical models of the guidance
equations ana uncertainties associated with certain parameters. The

simuIaLions are run in a Monte Carlo fashion to obtain performance
estimates.

I NPUT:

u Gunner Aiming Lrror
o Target Velocity

OUTPUT: User selectable including means ano standard deviations of

the missile's position as a function of time.

MODEL LIMITATIONS: Une-on-one model

HARDWARE:

o Type of Computer: CDC i7o
o Operating Systems: Scope
o Minimum Storage Required: 32K OCTAL
o Peripheral Lquip!ient: None

SW IWARL:

o Programming Language: FORTRAN
o Documentation: AMSAA TR 293, Simulation and Analysis of the

Training Effectiveness Analysis-TOW (TEA-TOW) Flight Data,
Patrick E. Corcoran, April 1980, other documentation incomplete.

IIML REQUIRLMLNTS:

o CPU Time per cycle, 5 seconds
o To Analyze Output, Immediate

SLCURI TY CLASSIFICATION: UNCLASSIFIED

fRLqULNCY OF UL: Variable, Daily, Monthly

USERS: AMSAA
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POINT OF CONTACT: Director
USAMSAA
Attn: DRXSY-CS/Mr. P.E. Corcoran
Aberdeen Proving Ground, MD 21005
Telephone: Conmercial (301) 278-2611

AUTOVON 283-2611

KEYWORD LISTING: Analytic; Computerized; TOW; TOW-2; 6 Degree-of-Freedom
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TILE: TRACE

PROPONENT: The Rand Corporation

DEVELOPER: The Rand Corporation

PURPOSE: TRACE is a simulation model which addresses the capability
of an air force against ground targets. The model is designed for the
evaluation of the force given the limitations of airbases to support
the air operations. The model can be used for interactive operation.
It can be run for d finite period of days of combat operations,
conducted interactively and may subsequently be run as a batch job to
perform sensitivity excursions.

GENERAL DESCRIPTION: TRACE is a one-sided, expected-value model that
simulates the allocation and consumption of resources from a set of
airbases in a combat environment. It estimates the results of
applying a given set of tactical aircraft and air-to-ground munitions'
against a specified array of enemy targets. The output indicates the
expected number of targets destroyed, number of aircraft remaining,
and the amount of munitions remaining. The model will also show the
effects of weather forecasting accuracy.

INPUT: The following are the main inputs to the models:

o Aircraft data including numbers of each type at various bases,
their performance, and sortie rates

o Airbase data including quantity and type of munitions
o Target data
o Allocation of sorties (close air support, interdiction, and

defense suppression)
o Attrition data
o Weather data including forecasting accmracy

OUTPUT:

o Aircraft of each type remaining
o Targets of each type destroyed
o Munitions of each type remaining at each base

MODLL LIMITATIONS:

o 20 airbases
o ? munition types
o 12 aircraft types
o 35 target types
o 90 days of simulated air operations

HARDWARL:

o Computer: IBM 370/158

o Operating Systems: OS with MVT, VS
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o Storage Requirements: 210 K bytes

o Peripheral I.qLuipment: Line printer, disks tor 3 ddta sets

SUFTWARE:

o Programming Language: FORTRAN IV
o Documentation:

- R-1733-PR, An Improved Version of the Tactical Resources of
Combat Effectiveness (TRACE) Moael, L. Cutler, D.E. Lewis,
G.F. Mills, May 1975

- R-1734-PR, Program Listing for an Improved Version of the
TRACE Model, L. Cutler, D.E. Lewis, G.F. Mills, May 1975

TIME REQUIREMENTS:

o The acquisition of a data base can be fairly time consuming.
The coding of input data in the format required by the model
should not take more than I to 2 weeks

o CPU time required is data dependent, typically 30-50 seconds
for a 20 day run using two air bases

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: In regular use

USERS:

o Principal: The Rand Corporation
The Air University
The Air Weather Service

POINT OF CONTACT: The Rand Corporation
1700 Main Street
Santa Monica, CA 90406

KEYWORD LISTING: Base.; Damage Assessment; Logistics; Tactical Air;
Weather

768



TITLL: TRANSMO - Transportation Model

PROPUNNT: US Army Concepts Analysis Agency

DLVLLOPLR: US Army Concepts Analysis Agency

PURrOSL: TRANSMO is a'computerized, analytical, logistics model
whose purpose is to determine the arrival time of US Forces in overseas
theaters of operations. The model determines deployment schedules
with specified lift assets, or determines a lift system to meet the
required deployment schedule through iteration of the model.

GENERAL DESCRIPTION: TRANSMO is a single-sided, deterministic model.
It is designed to consider units generally aggregated to brigade and
division 1 vel in multiple theater operations. Simulated time is
treated on a time step basis.

INPUT:

o Force characteristics: Troop strengths, weights, origin,
destination, resupply, consumption, type cargo

o Lift vehicle characteristics: Speed, load and unload times,
capacity for each cargo type

o General characteristics: Port restrictions, distances
between ports, attrition factors

OUTPUT: Detailed and sunary printouts showing deployment schedules

&nd/or lift and force structure.

MODEL LIMITATIONS: Resolution of model inputs

HARDWARE:

o Computer: UNIVAC 1100 series
o Operating System: UNIVAC 1100 operating system
o Minimum Storage Required: 67K words

SOFiWARE:

o Prograivning Language: ASCII FORTRAN
o Documentation: Technical documentation and user's manual

available at CAA

TIME REQUIREMENTS:

o 1/4 month to acquire base data
o 1/2 man-month to structure data in model input format
o 1/4 hour CPU time per model execution on a UNIVAC 1100/82
o 1/4 month to analyze and evaluate results
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USERS: US Army Concepts Analysis Agency

POINT OF CONTACT: Ms. R.H. Brown
US Army Concepts Analysis Agency (CSCA-MCM)
8120 Woodmont Avenue
Bethesda, ML) 20814
Telephone: (202) 295-5247

MISCELLANEOUS: TRANSMO provides unit arrivals to the ATLAS, CEM and
FASTALS models when used in support of force planning studies.

KEYWORD LISTING: Analytical Model, Logistics; Land Forces, Computerized,
Deterministic, Mobility; Strategic Deployment; Force Planning
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I LE: TREND

PROPONENT: IABG/SOP Ottobrunn, Germany

DEVELOPER: IABG/SOP Ottobrunn, Germay

PURPOSE: Analysis of theater leve, non-nuclear, air/land combat to
support investigation of force structure requirements and operational
concepts.

GENERAL DESCRIPTION: TREND is a computerized, three-sided, deter-
ministic, event store simulation employing game theory, network theory
cnd statistics.

OUTPUT: Computer printout of history of each combat unit. User
specified statistics and function plots.

HARDWARE:

o Computer: CDC 6500
o Operating System: SCOPE
o Minimum Storage Required: 130,000 Octal words (COBIT)

SOFTWARE:

o Progratmning Language: FORTRAN IV
o Documentation: Available

TIME REQUIREMENTS:

o To acqure Data Base: 6 months
o To Structure Data in Model Input Format: 5-10 hours

SECURITY CLASSIFICATION: SECRET, RESTRICTED

USERS: 1ABG/SOP

POINT OF CONTACT: IABG
Abteilung SOP
Linsteinstasse
U 8012 Ottobrunn, Germany
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TiTL .: TRIAD

PR{IPON NT: AMSAA, ABerdeen Proving Ground, MD

DEVELOPER: Falcon R&D Company, Baltimore, MD

PUFIJSL: Effectiveness and survivability of aircraft and air
defense systems.

GENERAL VESCRIPIION: Deterministic model that plays one helicopter

vs one passive target and one active AD weapon system.

INPUT :

u Ground weapon characteristics and location
o Hlelicopter characteristics (flight path, weapon systems,

vulnerable area, etc.)

OUTPUT:

o Time sequences table of firings and subsequent effects
(kill, damage, etc.)

o Probability of kill or damage as function of time
o Number of rounds fired

MODLL LIMITATIONS:

o Fixed flight paths
o One helicopter
o One AD weapon system
o One target for helicopter weapon
o No continuous movement of ground systems

HARDWARE: CDC 6600

SOFTWARE: Program in FORTRPN and sufficiently documented

LIME RLQUIREMENTS:

o 1 day to I week to prepare, dependent on availability of
input data and quality of data banks

o Less than 10 minutes play time
o 5 minutes to 5 hours for analysis, depending on level of

analysis and number of parmetric runs

SLCURIFY CLASSIFICATION: UNCLASSIFIED

USER: AVRADCOM, St. Louis, MO

POINT OF CONTACT: AMSAA

Aberdeen Proving Ground, MD
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TITLE: TRM - Theater Rdtes Model

PROPONENT: US Army Concepts Analysis Agency

DEVELOPER: US Army Concepts Analysis Agency

PURPOSE: The Theater Rates Model is a computerized model used for analysis.
It simulates theater level combat over a predetermined span of time.

GENERAL DESCRIPTION: The Theater Rates Model is a two-sided deterministic
model. It simulates theater level conflict on a day-by-day basis in
order Lo determine ammunition expenditures of all Army weapons engaged in
conflict. Its primary solution technique is that of a computer simulation
algorithm.

INPUT:

o Personnel casualties and armor losses from all forms of combat
o Red and Blue force deployment schedule
o Scenario of combat activity

OUTPUT:

o Computer printout of day-by-day amunition expenditures
o StAtus of both Red and Blue forces in the theater

MODEL LIMITATIONS:

o Combat activity is dictated by a scenario
o Blue and Red deployed units are aggregated

HARDWARE:

o Computer: UNIVAC 1100 series
o Operating System: UNIVAC 1100 operating system
o Minimum Storage Required: 40K Words
o Peripheral Equipment: Data entry device and printer

SOFTWARE:

o I'royrdai{iing Lantjuatge: FORTRAN
o Documentation: Theater Rates Model, December 1974, USACAA.
o Precening publication represents complete user's and technical

document at ion

TIME REQUIREMENTS:

o Approximately 2 months to acquire basic data
o 2 weeks to structure data in model input format
c 5 minutes CPU time per model execution on a UNIVAC 1100/82
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SLICURITY CLi,'SSIFICATION: UNCLASSIFIED

F[LkULN'Y 0F USL: 3 times per year

USLkS: US Aniiy Concepts Analys.s Agency

POINT OF CONTACT: Mr. C. E. Van Albert
US Any Concepts Analysis Agency (CSCA-RQ)
8120 Woodmont Avenue
Bethesda, MD 20814
Telephone: (202) 295-1696

KEYWORD LISTING: Analytical Model; General War (Nonnuclear); Theater
Level Conflict; Two-Sided; Deterministic
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!'ILL: TSAR - Theater Simulation of Airbase Resources

PROdPONENT: The Rand Corporation

IILVL LOPLR: The Idnd (orporation

PURPOSF: TSAR simulates a system of interdependent theater airbases,
supported by shipments from CONUS and by intratheater transportation,
comiiunication, and resource management systems. This simulation model
captures the interdependencies among 11 classes of resources, thereby
penmitting the implications of a broad spectrum of possible airbase
improvements to be examined in terms of their impact upon the sortie
generation capabilities of a system of airbases. The simulation also
allows examination of the effects of damage inflicted by enemy airbase
attacks and by efforts to restore operations.

GLNLRAL DSCRIPTION: TSAR is a large Monte Carlo event-simulation
model it. ;s readily adaptable to prohlems across a broad range of
complexity. It permits one to represent either a sinle base, a set
ut independent airbases, or a set of interdependent airbases (including
centralized repdir facilities), without any adjustinent or modification
of the program. Similarly, the user iiay not wish to examine the
effects of airbase attacks, or may wish to igsore the possible restraints
imposed by shortages of aircrews, shelters, ground iersonnel, AGL,
aircraft parts, munitions, and TRAP or fuel. TSAR adapts automatically
to all such problem representations.

The 11 classes of resources treated in TSAR are the aircraft, the
aircrews, the ground personnei, AGE and equipment, aircraft parts,
aircraft shelters, munitions, TRAP, POL, building materials, and
airbase facilities. Many different types of each class of resource
may be distinguished. On-equipment maintenance tasks, parts, and
equipment repair jobs, munitions assembly, and facilities repair
tasks are simulated for each of the several airbases.

The effects of damage due to airbase attacks may be si ulated. The
TSARINA version of the AIDA (Airbase Dar:age Assessment) computer model
generates and stores airbase damage data in the exact format required
by TSAR. After an airbase attack, civil engineering personnel,
equipment, and building materials n1ay be allocated, according to a
priority system, to commence the repair or reconstruction of the
d(laged facilities. Operation of those facilities is resumed when
they once again are functional.

Manipulation of theater management rules permits the user to invoke
a vu riety of management algorithms, not only for selecting what to
repair and how to dispose of parts when they have been repaired, but
for reallocating personnel, equipment, and parts among the several
operating bases.

Theaterwide management of the various resources is supported by a user-
specified scheduled transportation system that may be subjected to delays,
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cancellations, and losses and by a theater'wide report ing system that
can be used to provide the central management authority with perioolc
resource status reports from the several operating bases; these
reports may be delayed, incomplete, or lost. When these transportation
and communication systems are coupled with the sets of rules for
distributing and redistributing resnurces ai.iong the operating bases,
various concepts o' theater resource management may be represented and
exdmined in the context of realistic transportation and communication
imperfections. In its current formulation, TSAR includes certain
alternatives for the theater management rules and it has been designed
to permit additions or modifications to be readily accummodated.

INPUT:

o Descriptions of the personnel, equipment, spares, and time
needed for each type of task to be simulated

o Quantities of each type of resource available at zero time at
each airbase, dnd schedules fur subsequent deliveries

o The schedule of sorties to be demanded at each airbase
o A schedule of airbase attacks, and detailed percentage damage

estimates for each attack
o Specification of intratiheater t ranspurt.ation and communication

characteristics

OUTPUT:

o Daily record of sorties flown by hour, by day, by mission, by
priority, and by base

o Periodic reports of tasks waiting by shop, damaged aircraft,
NORS aircraft, and lost and transferred iircraft, etc.

o Dail" summary of on-equipments tasks, parts and equipment
repairs, manhour expenditures, etc.

o Summary task statistics by shop, and statistics for each type
of resource causing an aircraft delay

HAIWAR 1.

1) 1 ',AR i, notll., ( m hi nv(-( pe.ndt~nl

o I is a larg' mo( ,l designed to operate efficiently with a
relatively large core

o The bulk of the data are stored as half-word integers, and an
inability to address half-words would nearly double the number of
words required for data storage

SUFTWARL:

o TSAR was written in FORTRAN-IV (and is now also consistent
with ANSI-RTRAN 1I). It is composed of about 120 subroutines
and 35j,000 sourco statements
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o Ducumentation:
- An Introduction to the TSAR Simulatio, rogram: Mooel

Feature and Logic, D.E. Emerson (in preparation)
- TSAR User's Manual: Vol I: Program Features, Logic, and

Interactions, D.E. Emerson (in preparation)
- TSAR User's Manual: Vol II: Data Input, Program Operation,

and Modifications, ).E. Emerson (in pr-paration)

71ML RLQUIREMENTS:

o On an IBM 370, TSAR instructions requ:re about 400K bytes if
cort and the ddta require 0n additional 50K to IO00K bytes,
depending upon problem compevtv

o CPU requirements have varieo between 0.02 to 0.08 CPU seconds
per simulated sortie, dependny upon the complexity of -he
representation

o A recent five-base simulation of 216 air raft required about
10 CPU min.Le for 10,000 sorties; the aircraft were represented

hy 3U0+ on-equipment tasks and 400+ parts repair procedures, and
anuty of the parts were repaired a a central repair facility

SLCURITY CLASSIFICATION: UNCLASSIFIED

l-RLQUENCY UF USL: TSAR is in regular use at The Rand Corioration

USERS:

o Principal: The Rand Corporation

o Installed: HQ, AF/Studies and Analysis; AFSC/ASD and AFSC/AD;
AFLMC (near future)

POINT OF CONTACT: The Rand Corporation
1100 Main Street
Santa Monica, CA 90406
Attn: D.E. Linerson

KIYW)RU L I 1 !NG: Theater; Damage Assessment/Weapons Effectiveness;
Sortie Generation; Monte Carlo; Event Simulation
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TITLL: TSARINA - TSAR Inputs using AIDA

PROPONENT: The Rand Corporatior;

L)LVL.LUPLR: The Rnd Corporation

PURPOSE: TS[RINA is a specialized Monte Carlo coi:,puter jiodel that h.a;
been developed to generate estimates of toe losses and cumidag to faci Ii-
ties and _ arious categories of on-base resources for a caopaign of air
attacks, and to orqanizc those results for direct entry nto ;ne TSAR
(Theater Sii;iulcatiorn of Airbase kesurces) sortie generation ,mocel, where
the impacL of the destructive effects of attacks can be assessed.
TSARINA was developed for use with TSAR for studying means of sustaniny
and improving wartime sortie generation capaLilities, despite unexpecteo
deliands and sdden unpredictable resource shortages i posed by ai-
attack.

GENERAL DESCRIPTION: TSARiNA is a speca 7 purpose model, designeu to
support the TSAR simulation; however, as witn toe pr.decessor AIDA model,
any complex target could be treated if TSAR were nat t( be used. When
useo with TSAR, multiple trials of a multi-base airbse attack campaign
can be asessed with TSARINA and, it, a continuous com:iputer operation, the
impact of those attacks on sortie generation can tner be derivec osing the
ISAR simulation model. If desired, TSARINA may be used indepenoently
frowi TSAR for generting damage estimation for the varicus targets and
resources.

The on-base loatjon of resources can be associated with various targets,
and wean areas of effectiveness or kill probabilities can be defined to
each of six different classes of resources. Furthermore, toe effectiveness
values may be different for direct hits and for near misses. Wi'h these
data, TSARINA generates estimates of the losses among the various oum-base
resources.

INPUT:

o The user may specify the size, location, and nature of several
hundred rectangular targets, and the characteristics of up to 50
weapon-delivery passes

o largets can be categorized into as many as 20 vulnerability classes
o Up to 10 types of weapons may be employed in any given attack
o Both point-impact and CBU munitions may be tested, ds well as

controlled patterns of runway attack sub-munitions
o Weapon effects data are required for each weanon/target combination

and for each type of resource considereu

OUTPUT:

o The 'rial results include the numbers of direct hits and near
misses on each target, the fraction of each target t'.at is damaged,
and the percent damage for each of the six classes of resources that
may be associated with each target
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o The trial results also include the estimated overall damage to
each type of oni-base resource

o The repair requirements for runways and the graphical presentation
thereof also are generated as in AIDA

o Statistical results from multiple trials irclude the fraction of
trials in which at least one hit was sustained as well as the
average values for the various damage levels

HARDWARE: TSARINA is not machine-dependent

SCFTWARE:

o Prograiwiiing Language: FORTRAN IV (now consistent with ANSI
FORTRAN 77)

o Documentation: N-1460-AF, TSARINA--User's Guide to a Computer
Model fur diage Assessment of Complex Airbase Targets, D.E.
Emerson

TIME REQUIREMENTS: A typical analysis using 300 targets and 450 bombs
consumed 80-CPU seconds on an IBM 370/3032 for 25 trials

SECURITY CLASSIFICArION: UNCLASSIFIED

FREQULNCY OF USE: TSARINA is in regular use at The Rand Corporation

USERS:

o Principal: The Rand Corporation
o Others: AF/SAC, USAFE/DOA. PACAF/DOA/

Wriqht-Patterson, Eglin and Tyndall Air Force Bases

Boeing, General Dynamics, BDM

POINT OF CONTACT: The Rand Corporation
1700 Main Street
Santa Monica, CA 90406
Attn: Don L. Emerson

KEYWORD LISTING: Theater; Campaign; Airbase; Damage Assessment/Weapons
Effectiveness; Sortie Generation; Computerized; Resources; Logistics;
Event Simulaiton
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TITLE: TVEM - Tactical Vehicle Evaluation Model

PROPONENT: US Army Materiel Systems Analysis Activity

DEVELOPER: US Army Materiel Systems Analysis Activity

PURPOSE: To evaluate the capabilities of a tactical vehicle, cargo
hau ing fleet in an operational context. TVEM combines vehicle perform-
ance factors with scenario-related information in order to describe
the performance of a vehicle fleet mix.

GENERAL DESCRIPTION: TVEM is a one-sided, event-sequenced, deterministic
computer model whTch simulates the performance of a set of cargo delivery
missions by a vehicle fleet. The fleet is organized into vehicle pools,
each consisting of a specified number of vehicles operating from a given
location. The vehicles in a pool must be identical in terms of essential
operating characteristics and for each pool a list of supply missions
is specified.

INPUT:

* Vehicle performance factors and cargo capacities
# Schedule of supply missions, to include the weight and cube

of the cargo and the route to be taken
* Mission routes and vehicle travel times over the routes
• Cargo loading and unloading times

OUTPUT: TVEM outputs the simulation results by vehicle pool. The
output includes, but is not limiLed to, measures of efficiency such
as:

e Number of missions completed
* The tonnage and cube of caro delivered
* The number of assigned vehicles used
* The percentage of unused vehicle capacity
• The percentage of assigned cargo delivered

MODEL LIMITATIONS:

* TVEM does not account for vehicles being out of service due
to scheduled or unscheduled maintenance

* The model does not account for the direct effects of enemy
action on the vehicles

* The model does not simulate the negotiation of mission transfers.
Once an additional mission is assigned to a pool as a result
of a mission transfer, it cannot be returned to the pool from
which it was transferred.

* The missions assigned to a pool have no associated priorities.
Moreover, originally assigned missions have no priority over
additionally assigned (transferred) missions or vice-versa.

e Currently, TVFM accumulates and outputs statistics by individual
pool. A fleet-wide statistical summary would also be quite
informative.
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HARDWARE:

* Computer: Can be adapted to any large main-frame computer
* Operating System: Can run on any, with little modification
e Minimum Storage Required: lOOK words
e Peripheral Equipment: Card reader, line printer, etc.
* Optional Equipment: Calcomp Plotter required if the model

plotting routines are optionally activated

SOFTWARE:

* Program Language: FORTRAN IV
* Documentation: TVEM is documented in AMSAA Technical Reports

TR-311 and TR-317

SECURITY CLASSIFICATION: UNCLASSIFIED

FREqUENCY OF USE: Little experience in using the TVEM for studies makes
it impossible to estimate the preceding three factors
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11 I I UNICORN - Conventioiali'Nuclear Weapon Al locut( r utoYu

IPITlNi NI: Of ice ot the Assi stirt Secretary uf Defense, Proyrdm
Analysis and Evaluation (P4&L)

DEVELOPER: Science Applications, Inc. (SAI)

PURPOSE: UNICORN is a conventional/nuclear weapon allcator thdt
addresses those kinds of issues revolving around the en;ployment
capabilities of a conventional/nuclear arsenal against a snapshot
target array, which may consist of fixed targets or operating areas
of troop units. The target array can be of arbitrary size, rangin ,
from division or less through theater. Weapons can be any conven-
tional or nuclear indirect fire weapons, ranging from tactical through
strategic. The model optimally allocates weapons of varying charac-
teristics against targets of various types. Each weapon and target
location can be explicitly defined, and the weapon-target range
considered in determining weapon impact error estimates. The model
can allocate both nuclecr and convertional weapons as a function of
range, survivability estimates, weapon effectiveness, target acquisi-
tion capability, and various constraints. cor nuclear attack,
either a radiation or a blast criteria may be specified. The user
has the option of specifying an upper limit for blast and radiatiun
levels. In addition to the damage limitation consideration, the
model can guarantee a least cost allocation which achieves use
specified levels of firepower and mobility damage. User specified
levels of target damage in a number of user-defined target categories
can also be guaranteed. A weapon effectiveness drawdown can be
readily determined, including optimal weapon deployment. The program
also considers the effects of rate of fire limitaticis caused by
weapons systems rates of fire, target acquisition, tactical and
strategic C3, and weapon survivability estimates.

GENERAL DESCRIPTION: The model uses generalized linear programming
to efficiently enumerate all of the possible assignments of weapons
to targets. The method of solution is an iterative process, with a
smiiall number of possible assignments considered at each step. The
best subset of assignments at each step is chosen by a linear
program. The process ends when no new assignments can be made or
when the potential improvement in the objective function value falls
below a specified level. The objective function is a sum of values
from concave nonlinear functions, each reflecting the expected
damage of the particular weapon-target combination.

INPUT:

o Scenario variables
o Weapon variables
o Target variables
o Colateral radiation and blast restriction variables
o Weapon and target hedge variables
o Force design constraint variables
o Optimal deployment variables
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OUTPUT:

o Sumnnaries in terms of the weapon jllocation and targets arid
value destroyed

o Extensive surnary of input data
u Uutput options allow detailed output or highly aggregated

sultvniar es

MOUEL LIMITATIONS:

o The model is basically one-sided, and considers estimates of
opponent responses rithe than dynamically calculating which
li ght happen over t il*

o Lxpected vilue calculations are generally performed
o iargets defined in the target array structure are considered

to be independent
o A flat-earth calculator is used to compute weapon to target

ranges
o Direct fire attrition to troop units is not considered

HARDWARE:

o Coinputer: GL/Honeywell b45, IN,' 310/145, Honeywell 6080,
IBM 3bO

o Operatirg System: MULHILS (MITI, ' T(,/ 'IBM)
o Minimum Storage Required: HloneywcH '-7lK bytes, IBM-284K bytes
o Peripheral Equipment: Standard scratct disk plus permanent

disk

SOFTWARE:

o Prograiming Language: FCRTRAN IV
o Documentation is available. The model is dynamic and under

constant revision. Documnentation is updatcd periodically.

TIME REQUIREMENTS:

o I day or less to acquire and structure base du.a in mode input
formldt

o 1 -bI) seconds C.I'tl t ille
0 1 day or less to aa lyzi, and evaluate results

SLCURITY CLASbIsICAIION: [he model is UNCLASSIFIED, Data is up to

TOP SECRET.

FREQUENCY OF USE: Several hundred times per year

USERS:

o Principal: OASU(PA&E)
o Other: CIA, CCTC
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POINT OF CONTACT; OASD(PA&E)
Strategic Programs
ThQ Pentagon, Washington, DC 20301
Telephone: OX-59180

KEYWORD LISTING: Analytical Model; Theater War; Land Forces; Air
Forces; Sea Forces; Computerized; Linear Programming; Nuclear Weapons
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TITLE: UNREP - Underway Replenishment Model

PROPONENT: Chief of Naval Operations, OP-964

DEVELOPER: MATHTECH, Inc.

PURPOSE: UNREP is a computerized, analytical, logistics model used to
determine the size and global distribution of the Navy's fleet of
underway replenishment ships. The model's chief focus of concern is
tu determire cost-effective underway replenishment groups (URGs) which
are able to sapport a naval task force at the theater level.

GENERAL DESCRIPTION: This one-sided deterministic model deals with
sea forces only. UNREP was primarily designed to consider Naval
Task Groups. Each task group may consist of one to ten different
ship types, with one to nine ships of each type. UNREP also considers
Naval Task Forces. A task force may be specified as a coonbination
of one to ten task yroup types with one to nine groups of each type.
Simulated time is treated on a time step basis. The primary solution
technique used is network analysis.

INPUT:

o Task force composition
o Tempo of operations
o Distance from resupply point and the number of on-station

unrep ships

OUTPUT:

o Computer printout listing various feasible mixes of UNREP
ships which can meet calculated requirements

o Feasible solutions are ranked according to life-cycle cost
o There are 11 output reports available which provide the user

with various levels of detailed and sunmmary infcrwation

MODEL LIMITATIONS:

o The model requires that an input task force be resupplied
from a single base

o The model's fixed data base currently contains capacity and
consumption figures for two types of fuel and bulk ordnance

o No data is included for other products, e.g., missiles,
provisions and stores

HARDWARE:

o Computer: Current operating on IBM 370/168
o Operating System: VOS
o Minimum Storage Required: 64K
o Peripheral Lquipmwnt: Features are available for interactive

use
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SOFTWARL:

o Programming Language: FORTRAN
o Documentation: Complete model documentation with sdmple input

and output is available
o Both User's documentation and technical documentation are

complete

TIME REqUIREMENTS:

o 2 man-weeks to acquire base data
o 1 man-week to structure data in model input format
o 5 minutes CPU tiis;e per model cycle
o 1 hour to analyze and evaluate results

SECURITY CLASLSIFICATION: Up to CONFIDENTIAL, depending on version

FREQULNCY OF USL: Annually

USERS:

o Principal: OPNAV
o Other: Naval Postgraduate School

Naval War College

POINT OF CONTACT: Chief of Naval Operations, OP-964C
Room 4A538
The Pentagon
Washington, DC 2035U
Telephone: 202/697-5675

KEYWOND LISTING: Computerized; Analytical; Logistics; One-sided;
Deterministic; Sea forces; lime Step
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TITLL: VALIMAR

PROPONENT: Organization of the Joint Chiefs of Staff, J-5 and Studies,
Analysis, and Gaming Agency

DEVELOPER: Defense Communications Agency, Command and Control
Technical Center and The Lambda Corporation

PURPOSE: VALIMAR is a computerized, analytic model designed to
assess the damage effected by the offensive forces of each of two
opposing sides attacking, successively, the target base of the
others. In so doing, the model addresses the problem of allocation
of weapons to targets.

GENERAL DESCRIFTION: VALIMAR is a highly aggregated, expected value,
nuclear exchange model designed to evaluate the destructive capability
of two strategic forces. This is accomplished by selecting a sub-
grouping of the targets as "preferred" targets, then constructing an
allocation to achieve a specified fraction of damage of this subgroup-
ing. The allocation itself uses lagrange multipliers to achieve
maximum real buy (difference between target value destroyed ano weapon
value expended).

INPUT: Target characteristics, weapon characteristics (yield, CEP,
HOB, survival expectancy, vulnerability and penetration expectancy)
and attack strategies (optional).

OUTPUT: Consists primarily of computer printout, reporting on
both input items and results of the scenario. Data base input
can be checked in two formats, one of which permits an easy comparison
of different data bases. A target destruction summary is produced as
well as target-by-target breakdowns and a brief allocation summary.
Customized reports may be generated, from input and results, according
to user-designed formats.

MODEL LIMITATIONS:

o A maximum of 63 weapons and 255 target classes
o Individual target and weapon units are not identified (they

are aggregated)
o Time, geography, and physical movement are not simulated

HARDWARE:

o Computer: HIS 6000
o Operating System: GCOS
o Minimum Storage Required: 70K
o Peripheral Equipment: 540 links of disc storage
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S'A T eARL :

o Lrogramming Language: FORTRAN and GMAP
o DocumenLation: User's manual, TM94-75, available from

Coimander, CCTC, C313, The Pentagon, Washington, DC

1IML REQUIREMLNIS:

o Prepare Data Base: 5 hours
o CPU Time: 15 ',utes
o Analyze Outhpit. 10 hour,

SECURITY CLASSIFICATION: UNCLASSIFILD

FkR jLLNCY OF US[: 100 times per year

USERS: Organization of the Joint Chiefs of Staff, J-5, and Studies,
Analysis, and Gaming Agency

POINI U[ CONTACT: Command and Control Technical Center
C313
The Pe,;t agon
Washington, DC 20301
Telephone: (202) 695-0258

MISCELANE,,r: H Portions of VALIMAR's data base consist of data which
is rel' - t-o vulnerability of targets. These numbers can be calcu-
latd by the integrated respons- parameter system (IRS). The model
is under examivation for new allocation methodologies.

KEYWORD LISTING: Aggregated; Lagrange; Allocator; Damage Assessment;
Analytical Model; General War; Land Forces; Air Forces; Sea Forces;
Conit iterized; Two-sided; Deterministic
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TITLE: VECTOR-2 - A Theater Battle Model

PROPONENT: Command and Control Technical Center, Defense
Communications Agency (CLTC/DCA)

DEVELOPER: Vector Research, Incorporated

PURPOSE: VECTOR-2 is a computerized, analytical, midintensity, non-
n warfare model developed for use in estimating net assessments,
performing force deployment studies and generating information for
performing trade-offs among weapon systems. The outcome of force
interactions is determined in terms of FEBA movement and the attri-
tions of personnel and individual weapon systems.

GENERAL DESCRIPTION: The VECTOR-2 model is a two-sided deterministic
simulation of integrated land and air combat. The level of aggrega-
tion is the maneuver battalion or its equivalent. It is a theater-
level model, but may be applied without modification to corps-level
model or corps-level engagements. Employing small time steps,
modified differential equations of combat are used to compute dynam-
ically the outcome of attacks involving maneuver battalions. Other
model activities are performed using larger time steps, e.g., 1 day.
Tactical decision rules supplied by the user provide for flexibility
in controlling model decision processes. A variable number of
maneuver battalions or the equivalent may be played for each side.
Each side may employ maneuver unit weapon systems and weapons types
of tactical aircraft, as well as artillery, mines, helicopters, air
defense artillery systems, and aircraft shelters. The VECTOR-2 system
of programs includes a program known as the Program Change Monitor,
which assists the user in altering the dimensionality of variables used
in the structuring of his problem constraints (i.e. eleven maneuver unit
weapon types and eight aircraft types).

INPUT:

o Initial forces and supply inventories, and a schedule of
weapon, personnel, and supply arrivals in the theaters

o Basic weapons performance data (not aggregated into a form
such as firepower scores)

o Geographc and terrain data
o Tactical decision rules

OUTPUT: Daily and cumulative casualties and weapon system losses,
by type, are provided, and supply consumption data are given by type
of supply. Current inventories of weapons, personnel and supplies are
also listed. All of these data are give& for individual battalions
(if applicable), and are also presented as sector (corps) and theater
totals. Reserve forces are explicitly accounted for. Numbers of
s~rties flown on each mission are given for each aircraft type. The
daily activity of each battalion is shown, along with its daily FEBA
position. Attributions of casualties and weapon system losses to the
enemy system type which inflicted the attrition are presented.
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Honeywoel 000 ttiCnmyiters. Tho wn imur, storaye requirement is approxi-
note y 1 ?OK. Peri rhealIe m~ roquio Iren ts incl1ude di sk pack anid

U lr\l~(I~Ii ioL anquatio ANS) I (I INAN
k ( D ctalleit at ioil

- Command and Contrnol Technical ('ente~r (I)CA) , VFC TUR-2
System) for Simul at ion of TheaLt- Level Comb)at
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TIML RI-QUIRLMLNTS: Six man-woriths are requi red to acquire base
data and structure it in model inoot forfmit. This time can be
renuced consideraully for other than the initial utilization of
the modt-l, since few chanqes to mnuch of the data (e.g., basic
weapon systemi pertori)ooice data) would be expected for subsequent
st udies. Al so, diata preprocessors are available which provides
,in irturtace with automtated data Ii les, described in coi- puter
syotem iianua Is all owl nq miodel users with ac(:esS to this file to
rouu substantially the reqo irC( data preparati~on time. Yor
typical yames, the modtel requires approximately 11 seconds CPU
timie per combat day. The time required to analyze and evaluate
reSUlts is, dependent upon the range and depth of the analysis;
however, the level of detail available in the output facilitates
efficient analysis and evaluation.
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T VIBAS IA - Vi lage Battle Simulation

PROPONENT: MA Department, RARDE, SevenoaKs, Kent

DEVELOPFR: Operational Research Branch
Royal Military College of Science
Shrivenham, Swindon SN6, SLA, UK

PioPOSE: VIBAS II was designed for use ir suport of tne RARDE Divisional
and Battlegroup Wargames to assess combat in villages

GENIERL DESCRIPTION: VIBAS I is a highly aggregated computer simulation
of a battle in which an infantrv pIat6o5 witn an option to add engineer
and tank suppo-t are defending a village against an attacK by a Motor
Rifle Company. The model represents only the battle within the village,
the preliminary exchanges in the ngagement being modelled in the war-
games which VIBAS .s designed to support. The village is represented
in schematic form as a series of 10Dm x lOOm squares, and the battle
is fought through the village square oy square. it is also possible to
represent attacKs on several fronts, anc for the user to interact witr
the computer to select the route (or routes) of the attacKing forces as
the battle progresses. Within each square VIBAS assesses al the inter-
actions wnicn occur as the attacKers encounter defensive devices and tn,-
defending forces. The assessment procedure is nighiy aggregated ano
based on sampling from a number of simplified probability distribution>.

INPUT:

9 Main terrain characteristics (village shape, woods buildings
and rivers)

* Force strengths and equipments
* Force tactics and deployments

OUTPUT: Square by square computer printout of current force levels,
clapsed time and details of force casualties and movement. There is
an option wh -h gives in addition a graphical representation .'f these
data.

MODEL LIMITATIONS: VIBAS II was designed as a model to support the RARDE
wargames, and as such is capable of representing only conventional war-
fare in a limited number of village scenarios to produce aggregated data
on casualties and time delays.

HARDWARE:

e Computer: Hewlett-Packard 9835A
* Minimum storage required: 150K bytes
* Peripheral equipment: disk drive, printer and graph plotter

(optional)

SOFTWARE: Programming language: HP extended BASIC
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TIME REOUlPEME"TS :

* 4 man-hours to extract data and create a data file for a
ne villaQp

* , man-hour !o enter remaining data
0 Run time: 30 seconds to 30 minutes per battle. The longer

times are for those battles when the user selects the attack
route, graph plotter output is selected and it is a long
battle.

SECURITY CL4SSIFICATION: RESTRICTED

POINT OF CONTACT: Head of OR Branch
RMCS
Shrivenham
SWINDON SN6 8LA, UK
Telephone: 0793-782551 Ext 409

MISCELLANEOUS: Work is currently in progress to develop models apable
of being used independently of wargames with the ability to represent all
types of urban terrain.
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TITLL: VLM - Vehicle Loading Model

PROPONENT: HQ USAF/SAGM

DEVELUPLPR: Doug]',s Aircraft Company, 3855 Lakewood Boulevard
Long Beancn, CA 90846

PURPOSE: The VLM was developed to provide the means to quickly
analyze the interactions of unique aircraft loading characteristics
with diverse movement conditions, fleet mixes, load strategices, and
movement requirements.

GLNLRAL DLSCRIPTION: The VLM is a computerized model for loading
military units consisting of men, vehicles, and non-mobile equipment
on dirlift aircraft. VLM is a deterrinistic, discrete event orientation
model. The VLM user has the capability of controlling the loading
process to any level of detail desirec via multi-aimensional loading
rules which identify vehicles by their generit dimensional characteristics.
The model may De used to determine the requiremerts fo:- new aircraft
designs. The primary solution technique, using user input criteria,
classifies or partitions the vehicles in a military unit into pre-
determined categories. These groups are then arranged in a list whicn
specifies the sequence that vehicles will be tested for loading (an
attempt is made to load any possible way a vehicle belonging to tne
first group before at--ipting to load a vehicle in a second group).
Additional parameters, iptions, and priorities can further refine the
loading process.

INPUTS:

o lhe data requirements are a vehicle characteristics data base
and a hierarchically structured Table of Equipment data base
for all vehicles and units loaded.

o Airlift fleet composition must also be identified ano loading
rules must be defined.

OUTPUTS: There are three basic output reports which fit an 8 '12 x 11
inch format, a force generation report, a fleet definition report, and
a load gener3tion report. Force generation reports show statistically
the percentc of each class of vehicles loaded. The fleet definition
output report shows the number o* aircraft loads required to move the
force described. The load generation report provides a summary of all
loading )arameters. Embellishments on The basic reports are easily
obtainable.

MODEL LIMITATIONS: The model is currently limited to loading ten
different aircraft types and up to thirty separate military units.
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HARDWARE:

o Type Computer: IBM 360/370
o Operating System: OS 360/370 or its equivalent
o Minimum Storage Requirements: <50K
o Peripheral Equipment: None

SOFTWARE:

o Progranvning Language: FORTRAN IV
o Documentation:

- Vehicle Loading Model (VLM) User's Guide,
(Dec 76) MDC-J-7427

- Vehicle Loading Model (VLM) Programmer's
Guide

TIME REQUIREMENTS:

o 1-2 days to prepare data base
o Approximately 15 CPU to load a mechanized division on a

3-6 aircraft fleet with a full sortie print
o Variable data output analysis

SLCURITY CLASSIFICATION: UNCLASSIFIED

FRLQUENCY OF USE: Not in current use

USER: AF/SAGM

POINT OF CONTACT: 1-10 USAF/SAGM
The Pentagon
Washington, D.C. 20330

Telephone: (202) 694-8155
AUIWVUN ?2?-8155

M1cI I I ANI(JI,: lhis model his been superseded by the Airlift Loading
Mode I 0L M) currently in u ,e by fit) USAI /SAGM and 0SD/PA&L.
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TITLE: VOCAB

PROPONENT: Aeronautical Systems Division, Air Force Systems Command

DEVELOPER: Aeronautical Systems Division, Air Force Systems Command

PURPOSE: Model is designed to compute vulnerability to external blast
from nonnucledr threats of conceptual aircraft.

GENERAL DESCRIPTION: VOCAB is a program for assessing the vulnerabili-
ties of conceptual aircraft to nonnuclear external blast waves from
SAM or AAM threats. For each aircraft/missile warhead orientation the
program calculates responses for decreasing detonation distances until
the kill probability equals 1.0.

INPUT:

o aircraft structural properties
o threats to be analyzed
o encounter conditions

OUTPUT: Outputs are lethal radii for sure kill for v~rious aircraft -

threat orientations

HARDWARE:

o 2omputer: CDSC CBYER 74 & 750
o Operating System: 95K8

SOFTWARE: Programming Language: FORTRAN IV

TIME REQUIREMENTS:

o 1-2 weeks to model and debug
o 1-2 days to run 10 threats, 3 altitudes, 15 orientations

SLCURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: 30 times a year

USERS: Pratt & Whitney, BRL, ASD

POINT OF CONTACT: Mr. Roy Hilbrand (ASD/ADDP) AV 785-5897
Mr. Gerald Bernett (ASD/XRM) AV 785-6395
Wright-Patterson AFB, OH 45433

MISCELLANEOUS: Model is now being upgraded

KEYWORD LISTING: Blast vulnerability; vulnerability; conceptual
aircraft analysis
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TITLL: VONSIM-AUTOVON Simulat ion

PRUiUN[NT: Defense Nuclear Agency (DNA)

DLVI JJPER: The BDM Corporation

PURPOSE: This model was developed to assess AUTOVON system perform-
ance as it relates to the support of critical command and control
coiivnunications during periods of both benign and stressed operating
environments. Transient/permanent component upset and functional
impairmient of network assets due to the EMP illumination are addressed
in detailed.

GENERAL DESCRIPTION: The AUTOVON system simulation is a dynamic,
event stepped digital computer model employing both deterministic and
stochastic solution techniques. All message traffic is discretely
moueled on a cal-by-call basis. C2 call interdependencies are
permitteo including message aggregation, alternate destinations anc,
dependency chains. Network switching centers are modeled at a func-
tional level whereby calls are processed through distinct operational
classes where each class typically requires a unique type of switch
resource. All logical processes performed by the switches are repre-
sented in detail which accommodates variations in hardware/software/
procedures am',ong the switches. Temporal/spacial variations in EMP
illuminations are translated into functional impairments, including
call dropping and misrouting, switch and link outages, increased
processing time and erroneous induced service requests.

INPUT:

o Network configuration (number and type of switches, inter-
connectivity, multi-homed subscribers of interest)

o Representative traffic sample of day-to-day operations
o Attack scenario (time and location of bursts)
o Casual message scenario (C2 traffic)
o Control parameters

GJTPUT: A file of all events processed by the simulation is generated
to provide for complete flexibility in game outcome recapitulation
and analysis.

o The main game itself provides aggregate statistics of perform-
ance for the C2 and routine traffic classs such as blocking
probabilities and speed of service.

o A sunnary of the processing of each distinct C2 call is
avai lable

o The set of C2 calls can be sorted into various subclasses
dependent on user needs

o Specitic point-to-point performance statistics can be
generated
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MOULL LIMITATIONS:

oI Addresses only IMP caused impairments, although other types
can be tr'eated paramnetrically

o Rotitng procedures ace limited to those currently employed by
AUTOVON. (All routingj logic is contained in a replaceable
submode I.)

HARDWARL:

o Computer: CDC 6000-10OU systems
o Operating System: SCOPL
o Storage Required: 120-150K Octal
u Peripheral Equipment: Disk storage tor five files and one

tape drive

SOFTWARE: Programming language is CSC FORTRAN IV extended

T I MiI. QqUIR IMi N TS :

o flata B~ase: The network configuration is provided by AT&T on
magnetic tape front which the VONSIM data base is generated
in one 3 minute computer run. No experience is available
for olther networks.

o Burst and message scenarios can require from 1 to 8 man-weeks
of effort depending on s~ze, complexity and starting point

o The viodel executes at 2-2 1/2 times real timte for busy hour
traffic loads

o Run preparation including input of control parameters requires
112 to I hour

o Rigorous run analysis is typically done in less than a day

U C-URI- P. .JS I I CATION: UNC[ ASS I Il1)

FRLQUENCY Of 051: OIn a continuing basis in support of DNA ongoing
KNP testing and anlysis.

Y R S: The 13[1rM Corpordt ion for DNA

POIN~T :ii NI AC Mr. J . P. Kicenian
Mr. k. HI. Schmidt
The BOM Corporation
109Th Aline Avenue
Viennai, VA 22180
Telephone: 103/893-DlbO

-i Vv., t (.ompuer Simulation, Llectroimagnetic Pulse,
in I. U I~ isNctwor* Ana'lysis. AUTOVUN
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T:TLi: V2SI - Two-variable, Single-station Weather Simulazion Nodel

rt<UI()NI NI : Un i ted Sta es Air I orce Lnvi ronmental Tchnicdl App] iCdt ions

Lenter (IJAI L [A1k)

bLVLLUI)Lk: USAFLTAC

PURPUSL: The V2S1 model generates a synthetic time series of two
weather varidDles such as ceiling and visibility at a single location.
VZS1 is a computerized submodel designed to generate syntnetic weather
uobservations for input to combat doctrine, strategy and tactics
uevelopient simulations, force mix studies, war game and other user
applications.

GLNLRAL DESCRIPTION: Two Ornstein-Ulenbeck stochastic processes--one
in the first variabl t ind other in tne second--are linked throu h the
cross correlation 1uetween variables, forming a three-equation wodel.
1he idel preserves the marginal probability distributions of the two
variables, as well as the serial (time) correlation of each vari3ble
dnd the cross correlatiun between the variables. In typical design,
the V2S. miodel would be incorporated as a suoroutine or procedure
within the user's larger model, producing a single synthetic weather
ovservation in two variables each time the user calls the weather
mudei. The user specifies the time of day, so the diurnal varibility
of the weather can be taken into account. The V2SI model is best
categorized as a continuous stochastic process model.

INPUT:

o Climnatology, especially processed to estimate the parameters
of the model

o Past value of variable I at some earlier date/time
o Past value oT variable 2 at that earlier date/time
u Earlier date/time
o Current date/time

OuTPuT:

o Value of weather variable 1 for current date/time requested
o Value of weather variable 2 for current date/time requested

M1UULL LIMITATIONS:

o Model is difficult to extend to more than two variables;
impssible to extend to more than one location.

o The Ornstein-'Ilenbeck process is first-order Markov, but this
is not too restrictive for weather.

o The two variables, one individually transformed to the normal
probability distribution, are assumed jointly distributed
according to the bivariate nurmal distribution; for ceiling
and visibilty, tests have shown this is a good assumption.
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u Mathemat.cs of the model produces an upper limit on the cross
correlation that cat) be modeled; this is not usually a problem
for weather variables.

HARDWARL:

o rype Computer: IBM 360, 370, 4341; DECSystem 10; PDP 11/45;
easily adaptable to others

o Operating Systems: IBM VM/370 DOS; TENEX; RSX-11M
o Miniu:1 Storage Required: 5 K words
u P'eripherdl Lquipment: None

WU1 TWARL :

o Proqraming Langudge: FORTRAN IV less all vendor-unique
features

o Documentation: USAFLTAC Technical Note, to be published
1981

_ L I RLUIRLMLNTS:

0 Assuming no additional techniques development is needed (such
as changing from ceiling and visibility to other variables),
drnd assuming suitable climatological data are available,
preparation of the data base, fitting the model and testing it
aainst independent climatological data requires 1-2 months

fur d one-station effort. This is generally done by USAFETAC.
0. 1 ;iilliseconds CPU time on a DECSystem 10 computer are
required to generate each synthetic two-variable weather
ubservation.
Jutput weather is not analyzeJ in its own right, but rather is
played directly into the user's simulation or game; so no time
is required for analysis of output.

'A(U.i 11Y vLASS1 [CATIUN: UNCLASSIFILD

t:' :JT :: : . , rt.,iired by the end user, in that tile weather
,X-I,; -d every time the user's model or s iml ati on is run.

,,, ,: UiAl i ', i iHO MiIi try Airlift Command

i (,(iNIACT: Maj Roger C. Whiton
USAFE TAC/DNS
Scott AFB, IL 62225
Telephone: AUTOVON 638-5412

Commerical (618) 256-5412

804



MISCELLANEU.S: A single-variable, single-station version of this
model, called VISI, exists but is so similar that it is not described
separately in this catalog. USAFETAC will adapt this model to meet
the user's specific needs, making such changes in the FORTRAN code as
are necessary to satisfy user's specific requirements regarding
variables and locations to be simulated, inputs/outputs/interfaces
desired, computer environment restrictions to be met.

KEYWORD LISTING: Bivariate normal; climatology; compjterized; continuous;
cross correlati on, environmental simulation; meteorology; normal distri-
bution; Ornstein-Uhlenbeck process; serial correlation; stochastic
process; weather; weather observation
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TITLL: WAAM (WWMCCS Allocation and Assessment Model)

PROPUNENT: [IQ UCA/WSL (SD&A/Code 930)

ULVLLUPLR: TRW, 7600 Colshire Drive, McLean, Virginia.

PURPUSL: WAAM is a computer assisted model designed to extend the
andlyst's ability to evaluate strategic C3 systems in a general
nuclear war. The model also provides a methodology for Jesigning a
r'ISUP-like laydown and evaluating the damage to C3 systems for the
specified attack.

GEN4ERAL OESCRIPTION: WAAM is an event-stepped stochastic simulation
that uses network analysis ano mathematical programming solution
techniques to evaluate strategic C3 systems in a general nuclear war
env i ronment.

INPUT:

(1) Command Center (2) Communication Systems

- procedures - delays
- capabilities - CER vs S/N response
- communications - TX/RX antenna gains
- vulnerability - connectivity

UUTPUT:

o Detailed event histories

o Color graphics of scenarios
o Prooability of message receipt as function of time
o Path routing plots

MOULL LIMITATIONS:

o Desiyneu for architectual analyses and not detailed link
calculations.

HARL)WARL :

o Type of Comnputer: IBM 4341
o Operdtlng System: CMS

Minimum Storage Required: 600K
o Peripheral quipment: Tektronix graphics teninal

SUF TWARE:

o Programming Language: FORTRAN and IBM 370 Assembly
o Docurientation:

(1) WAAM Overview anc User's Guide, 30 Sep 81, DCA
(2) WAAM Subroutine Documentation, 30 Sep 81, DCA
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TIML REQUIREMENTS:

o To acquire Data Base: 2 man-years
o To Structure Data in Model Input Format: 1 man-month
o To Analyze Output: 2 man-weeks
o Player Learning Time: 1 man-year of relevant experience
o Playing Time per Cycle: 3 hours
o CPU Time per Cycle: 2 minutes

SECURITY CLASSIFICATION: SECRET

FREQUENCY OF USE: 2 times per month

USERS:

o DCA, OJCS/SAGA

POINT OF CONTACT: Dr. Y. S. Fu
Hq Defense Communications Agency
WSE (SD&A/Code 930)
Washington, DC 20305
Telephone: (202) 692-2481

KEYWORD LISTING: Strategic C3; System Analyses; Nuclear War; Missiles;
Damage-assessment; Computeri zed; Two-way Communications
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TITLE: Warsaw Pact Ammunition Resupply Model

PROPONENT: U.S. Army Combined Arms Studies and Analysis Activity

DEVELOPER: U.S. Army Combined Arms Studies and Analysis Activity

PURPOSE: The Warsaw Pact Ammunition Resupply Model is designed to simulate
those dctivities associated with ammunition resupply to a combined arms army
or Front. It portrays threat capabilities in such a manner that resupply
activities are allowed to impact on war gaming efforts, and it provides an
analytical tool with which to evaluate the Warsaw Pact ability to support
its desired pace of battle.

GENERAL DESCRIPTION: The Warsaw Pact Amrnunition Resupply Model is a
computerized primarily deterministic model that processes ammunition
expenditure data output from a force-on-force war game and allows for the
evaluation of the degree to which those expenditures might have been
constrained because of the logistic system. Considered in the model are all
ammunition planning and handling activities from Front to individual battery
or company, as well as the transportation assets assigned to each echelon.
Interactive command decisions and tactical realism may be incorporated
during model runs. Interdiction and equipment operational availability are
also considered.

INPUT:

* Location, ammunition stocks, transportation assets, and queuing
characteristics for ammunition supply points at each echelon within
a Warsaw Pact Front.

0 Location and weapon/ammunition types and amounts for all artillery
batteries and ground maneuver units within a Warsaw Pact division.

* Capacity, speed, failure and repair rates, for Warsaw Pact
ammunition resupply vehicles gamed.

0 Ammunition expenditure, trucks interdicted, and surviving firing
weapons from a force-on-force war game.

OUTPUT:

* Ammunition status for all supply points, batteries, and ground
maneuver units gamed.

0 Simulated historical performance data on capabilities and
effectiveness of the Warsaw Pact Ammunition Resupply System for the
scenario gamed.
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MODEL LIMITATIONS:

* Small arms ammunition is not considered.

* Model is currently limited to one division.

* A mtximum of 75 units, 25 ammunition t.pes, and 7 weapon types per
battery may be played.

a Only one type of ammunition resupply vehicle Is considered.

HARDWARE:

* Computer: VAX 11/780

* Minimum storage required: 150K bytes virtual memory

* Peripheral equipment: interactive terminal, disk storage, and
printer

SOFTWARE:

* Programming language: VAX/VMS FORTRAN

STAFF:

e 1 user/analyst

TIME REQUIRLMENTS:

* One-half man month to acquire, structure, and input base data in
model format.

* Up to one minute of computer time for each four hours gamed tine.

SECURITY CL4SSIFICATION: The model itself is UNCLASSIFIED; however, in mi t
cases the data used is SECRET.

FREQUENCY OF USE: Continuously

USERS: U.,S. Army Combined Arms Studies and Analysis Activity

PjiNF OF CONTACT:

MAJ Henry W. Wier or Mr. Clyde E. Harris, II
'.. ,rmv Combined Arms Studies and Analysis Activity

,TL A" - FS

i .. 66027
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MISCELLANEOUS: The model can also be run in a stand-alone mode when
provided with ammunition expenditure data from any source. It is subject to
frequent review to upgrade and enhance its current capabilities.
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I L ,,Alj(- AM - Wr-al.-Sma Graphical Arialyi s Model

Pfr 0PO NL NT I 0h I f 0i N,iv ,J Uperations , UP-96

DEVLLUTILF: Nanning Analysis Group, ohns Hoplkirs Applied Physics
Laborato)ry arid Strategic Analysis Su;pport Group

PGRPUSL : WASGRA' , is an interactive, conP.,Uter-assisted graphics model
sed f-ur both analysis and training. It is designodl to simulate

carrier task group operations in d muliti-threat environment.

GENERAL DESCPIPTIUN: WASURkAM is an interative, 4ile-step oynamic
s i viul at i on . The mood6e considers friendly carriers, surface sii s,
submarines, 0 aircrafi,, VS aircraft, ADN aircraft, helicopters,
i nterceptors , att ack a ircraf t and enem-,y surf ace sh ips , S uDmari nes, nd
a Ir ra ids On an i nd Iv i ualI ba s is wit1.h a ma ximnum of a roxi iaely 1 UGCU
un II S i nterac t i n together. Simulated t ime is treated on a selectable
t ime- ste, oasis. The ratio of pjaie tiie to approxiiniatei 1 :I, ii the
!.u momW nu4iber Of Un its is used. The p. i mary solution techniqgue i .s
klne~ilat iC With jro.iiisti C issessnent of i nte act ons between kLb
clod GLU1. t 00ces

1 \PU T:

o Un~t positions
o Detection raniges anc )robabilities
o Enemy air', surface, a.,d subsurface tracks
o Aeapon types and characteristics
o Various probabilistic assessment factors
o Comtmunications and radar jamming factors

OUT Pul

,-n-event chronology
,ient so mniary

o~e i~ se iwe ai Is, interactivye, the m iie to complete a si ngle
reT, icit ion. wi 11 depend directly onl the number of units and
the gaim-s scenario

o L oini ' ote r: IBM 3h0/9l , 31/1~56
n )per at i rig, System: Time sharing opti on
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SUFTWAIP-

0 Progrdcn7r ng Langudge: PL/ I
o Docuii,,ntat ion: "An Introduction to the Wdr-at-Sea Graphical

Analysis Mcdel (WASGRAM), APL/JIIU/PAG No. 62-75, CNO/UP-96-CM-
3300, October 1975 (Version Al to be published late 1977)

o 4 mar-days to prepare input
o ? hours per 15 game hours playing time
,1 Aqroxiwately 30 seconds CPU time per model cycle
o 1 hours tra ,ning time for players
o 4 hcirs to analyze and evaluate results

S[.CUIKITY CLASSIFICATION: SECRET

L(ULNCY OF USE: Used extensively by OP-604 for CVTG Gaming to

support SIOP/RIS3P Studies (Analysis)

USLi,

o 1 r1c i 1)al: OP-b04 (Analysis)
US Naval Academy (Iraininj)

POINT OF CONTACT: Mr. Thomas P. Modelski
Mr. Jen-yih Wang
Planning Analysis Group
Johns Hopkins Applied Physics Laboratory

Laurel, iaryland 20810
Telephone: 953-1106

, YWUI, lI1'TING: Analytical. Training; General War; Limited War;
Lj- I -;rces; Sea forces; Computer Assisted, Deterministic; Time Step;
(, r cshiC ; Wv r-at.-Sea
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TITLE: Exercise "Water Buffalo"

PROPONENT: Central Studies Establishment

DEVELOPER: As above

PURPOSE: Exercise "Water Buffalo" is a tactical war-game designed to
illustrate the type of problems encountered by a Divisional Headquarters
with a division plus an Armoured brigade in combat. These problems are as
follows:

The functioning of the HQs and the allocation of tasks to all personnel
on the HQ.

The deployment of forces to meet an invasion threat.

The preparation of Operation Orders.

Planning activities concurrently with controlfing operations.

Logistic Support.

GENERAL DESCRIPTION: Exe:ciqe Water Buffalo is a closed tactical two-sided
war-oame at Divisional level designed to exercise a Divisional Headquarters
staff in the production of an Operational and an Administration Plan for all
thr phases of war. The game also providei a training facility for
Divisional Commanders and their staff in the execution of operational
plans. The game may be played employing the major elements of a Divisional
Headquarters or with Operational Orders provided employing small player
groups of five to 3even. The enemy teams will be 4n the order of five to
eight players for both the above types of play. The enemy will commence the
game with a prepared set of plans but will have freedom of action during
game play. The relationship between game play time and real time varies
throughout pl , with 7 days of actual war being played in three days.

INPUT:

a Operational Orders

OUTPUT:

e A measure of the level of training of a Divisional HQ together with
the experience gained by the execution of Operation Orders at
Division level

MODEL LIMITATIONS:

a Resolution not below Battalion level
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HARDWARE:

0 Handbook

SOFTWARE:

a Manual war-game

STAFF:

0 Control team five officers and four NCOs
9 Player teams

Blue 100 all ranks
Red 12 all ranks

TIME REQUIREMENTS:

Preparation: Between one and two days, depending on the level of
experience

Play Two to three days
Analysis Two to three days

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Twice a year

USERS:. Field Force Command, 1 Division, 2 Division

MISCELLANEOUS: Work has commenced on the development of a Communication
Zone. Corps HQ and Main Support area series of war-games to support Water
Buffalo.
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I1TLE: WEBS - Weapons Effectiveness Battle Simulations

PROPENE N -': MA4 Branch, RARDE, Sevenoaks, England

DEV,?LOPER: MA4 Branch in conjunction with SCICON Consultancy Inter-
national Ltd, Computer Contractors

PURPOSE: The simulation is designed to assess DF Weapons Effectiveness
Comparison problems using a Blue Battle Group/Red Regiment scale of
battle. The simulation is wholly computerised.

GENERAL DESCRIPTION: WEBS is an event sequenced DF battle simulation.
Resolution is to individual tanks or GW teams, I metre of distance and
1 second of time. Up to 80 Blue units and 120 Red units. Terrain is
stochastic, using statistics gathered from runs of BGWG(qv) or other
sources. Most effects are stochastic (weapon effects, time to detect)
but some are deterministic (vehicle speeds, tine of flight of a round).
WEBS has both a simple Minefield Model and a simple Artillery Model. A
variance reduction techique (Controlled Random Nurhers) is employed.

INPUT:

* Weapons Characteristics (response time, SSKP vs Range, etc.)
v Times to detect by range
@ Tactics
e Terrain statistical data
e ORBAT
e Scenario

OUTPUT:

@ Assessment of each event
* Table of shots fired and kills achieved by range vs time for

each replication
* As 3bove averaged across replication
* Positions of units and other status at regular -imes through

each replication

MODEL LIMITATIONS: Restricted ability to update tactics within a run.

No reprc ,ntation of Infantry, Bariers or Fighter Ground Attack

HARDWARE: Mainframe Computer: MA4 uses RARDE's ICL 1906A - or VAX 11/780

SOFTWARE: WEBS is written in NSI FORTRAN. Present size is 140K words
on the ICL 1906A and L00 Kybtes cn the VAX 11/780,

STAFF:

e 1 SCICON programmer for develupment and debugging
@ + analysts as required for studies
@ + military advisers as required
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SLCURITY CLASSI! ICAI!ON: UNCLASSIFIED

FREQUENCY OF USE: Continuously

USERS: MA4 Brarich, RARDE, Sevenoaks, England
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!TLL: Weapon Radius of Effects (WEPROE)

PROPONENT: Defense Nuclear Agency (NATD)

DFVELOPLR: Science Applications, Inc. (SAI)

PURPOSE: WEPROE is an analytical, damage ssessment/weapons
effectiveness model. It assesses the dmage to both fixed
and mobile targets from nuclear weapons using the methodology
contained in FM 101-31-1/2 and the physical vulnerability
sysLem. WLPROE was primarily designed when given a weapon
and its DGZ, calculate the probability of damage to mobile
targets using the methodology contained in FM 101-31-1/2.

GENERAL DESCRIPTION: None.

INPUT:

o Weapon system, yield, DUZ along with target type and location
are required

o Weapons and targets specified in FM 101-31-2 can be specified

OUTPUT:

o Computer printout giving the radius of damage (RD), damage,
LSD, MSD and C9D

o Plut of RD, LD, MSD, and CDD for oterlay on 1:50,000 maps

MOPLL LIMITATIONS:

o Does not currently read a strike file or tai get data base

HARDWIkRE :

o Coputer: Major Mainframe
o Operating System: Any
o Minimum Storage Re,,uired: '1K batch, 61 K interctive

SOFTWARE:

Programing Ltrijuage: .C:TRAN V
Pociimentition: User's guides for boi-, versions

u f o(,rdiiner's anual ;iot completed
o ',jintenonce ma.ntal being written

CLi.SS, ICA iON: C h)NT DEN'I rL FN

FREQUENCY . USE: Ddily
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USLRS:

o USLUCOM
o USAFE
o SHAPE
C CCIC

POINT OF CONIACT: Defense Nuclear Agency
ATTIN: NATD
Washington, DC 20305

KEYWORD LISTING: Analytical; Damage Assessment/Weapons Effectiveness
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TITLE: WIM - World Integrated Model

PROPONENT: Defense Communicatiors Agency, Command and Contro Technical
Center

DEVELOPVR: SACI

GENERAL DESCRIPTION: The Worid Integrated Model is a computer model
of the world system, developed to facilitate exploration of solutions
to major global problems and crises, rather than only indicating the
possibility for their occurrence. At the same time, the model is
designed to recognize explicity, diversity and disparities in the
global system which go hand in hand with increased interdependence
(such as the gap in development 5etween north and south, the gap
between resource rich and resource poor countries, the gap between
countries with exploding populations and countries with population
decline, etc.).

INPUT:

o Mortality, fertility rates
o Trade options
o Population (control) options

OTP''T: Computer output organized by yea, from 1975 to 2025, the
output consists of values of variables requested (for viewing) in a
12-column per page format.

MODEL LIMITATIONS:

o 50 years
o 14 regions for entire world

HARDWARE:

o Computer: H6000
o Operating System: GCUS
o Minimum Storage Required: 6,000 LL
o Periphpral Equipment: Disk pack

7VTWAR:

o Programming Language: FORTRAN, GMAP
Documentation:
- WIM Applications Guide, 31 March 1981
- PSALM Applications Guide (Draft)

TIM R QUIREMENTS:

c U;date requires 2-3 staff-years
o To structure data in model input format, minutes
o To analyze ouput varies greatly
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o Plaver learning time, one week
o Play ny time per cycle, 5 nrinnutes
o CPU time per cycle, 3 minutes

SECURITY CLASSIFICATION: UNCLASSIFIED

FREQUENCY OF USE: Once a month

USERS: 3-5

POINT OF CONTACT: Defense Comrunications Agency
Command arid Control Technical Control (C313)
The Pentagon, Washington, DC 20301
Telephone: AUTOVON: 227-4421

Commercial: (202) 697-4421

KEYWORD LISTING: Forecast; trend; futures, computerized, simulation;
dynimic; stratified; reg-onalized

82



7 1 IL L Wop,) dW j V U~ [IM ti) I a I/iI oil Cou Id I ridte (,oriVer S 1011'

POPONEW Ait LWC

O V~ E LP Li' At LW(

FUNPU')I To convert Universal TrdnS Mercader ([JIM) i-cordinates to latitude!
longitude coordinates

GENtRAL DLSCRIF1TION : Since [JIM coordinates vary acccrdiny to the spherical location,
it wqas necessary to advise taoles that dre zone number and zone letter corrected for
Spherical; i.e., the UTM method is based on distance from the equator and has artificial
distances. inserted for spherical line crossings. This program uses the tables for correct
mieters frowj toe eqjUdtor apd t~en converts the distances to latitude/longitude.

INPUT: Complete [JIM numbi-S (up to IS MaX)

OUTPUJT: A CR1 scr~een Ot aniswers In Idt/lon

MOULL LIM -IIATIUN : SInce most Armty units use only the last portion of the UTM, the zone
ler and number mo1Lst bio prefi~ed to identify area of the world.

HARDWA RL:

Luilputer-, UNIVAC 494

Operating System: Real Iinre TPS-65

Pe-ipneral Equipment: UNISCOP[ 300

s0FTWARI : See TPS-65

TIME REA- IREMNT-S: Minutes from Start to finish

s[-CURIIY .LASSIFICATION: UNCLASSIFICO

1USERS: AFEWC/EWI

POILNT OF CONTACT: AFEWC/SAA
Mr. Dave Crawford
Sdn Antonio, TX 78243
Telephor-. 5I2/O125-2938/AUTOVON: 945-293
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MODEL TYPE INDEX

Page

STRATEGIC WARFARE MODELS

Nuclear Exchanges

AEM 11
AEM HEDGE 13
AMM 39
IDASNEM 349
IDASTRAT 351
NEMO II 475
RPM 567
STRNEM 625
STRATEGEM 669
STRAT EXCHANGER 675
VALIMAR 791

Weapons Allocation

AEM 11
FOZ 303
IDASTRAT 351
MOST 447
QUICK 527
SNAP 633
SO SAC 639
SOSAT 641
VALIMAR 791

Force Structure

i AGM o
, APM 53

APM-M! 6A 55
B'arrier Air Defense Model 35
force Mix Model 297
1 1 307
SIDAC 07
SNAP t33
SNAPPI 0 637
Super-Ace 687
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MODEL TYPE INDEX

Hyc

U!da! je _ASses sment/Weapons Effectiveness

ATR 17
CIVIC I1 161
DACOMP 217
DCAPS 227
FYT 307
GR1,SA 315
IDA Range 347
II)ASNEM 349
I)S 355
MOST 447
REACT Model 547
RLA[Y Model 551
RISK II 563
RI'M 56 1
S , IIt 601
SLA11M 629
SOSA f 641
ILNOS 755

Stra ,teic Commnunicat ions

13 Model 215
,A I NE R 309
I NCAM 359
SIRAT CROW 671
STRAT MYSSAGE 677
WAAM 807

I I i ,t ic Mi',sil,, Defense

4/
M, M; 439

5 491
A T P i (LNOER 6/3

hr MoOdcl nvo!vinStrategic Systems

321
323

't yr (,,I or War (Game ModuT 369
451

, 483
•, rl 1I

,,,','511V I VOP t,
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MOEJEL TYPE INDEX

Pcs S~u T N Cer AtIA'

')cc t-c~foi'jiC Model;

CL(2 LICT PTHER THAN STRATEGIL NUCLAR

Theater Level

AGIM

BAL AM 3
L M/TiCS

COMBAT 11
IN'PARS 311
MAWM 4

Ndvil Nuclar Warfare Simulation41
NEWAIR 47,

JM 1321
lILACS 561
TACWAR 727
TALC S
TP E ND i7 i

TSAP 77 7
TSARINA 181
VE C TOP-2 193

Cor,[ps c(r LowerLevel

Ai r-urotnd f orces - Lrventi1 ndl ,r llict

AF ACE 1

Bum

BL Ot KBUSTLR
r d~de and t~rit War Game Ass,,stea Coimand Post Ixercise I

Oi (jade L e\'el Resei-ch War Saine
1BrP1(ade Level War Game Atsisted Conrnand Post Exorcise 11
C Amm -

L AP'ONE i 33
CARM(JNETTL/TRASANAI
".ASSA11ORA 139
("A I T 147

COMAki X It
Lobinod Arms Combat evia I wient %~c, i v 1 ,tv i fi Wdr le 7
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MODEL TYPE INDEX

Page

Corpsor Lower Level (continued)

Air-Ground Forces -Conventional Conflict (continued)

COMMANDER 187
COMO Il1 193
COMO III 195
COMO Ill 199
CORDIVEM 207
COUNTERCOM 211
DIVWAG 245
DUNN-KEMPF 247
DYNCOM 253
EVADE II 267
IDAGAM IIA 341
IDAHEX 345
IDATAM " 353
IEM 357
KORA 395
NCM 473
PEGASUS 505
STAR 653
STATE 11I 657
STOCHADE 659
TAC DISRUPTER 11 703

TAC EVALUATOR 705
TAGS 731

Air-Ground Forces - Conventional, Nuclear, and/or Chemical Conflict

ARTBASS 67
ASARS 69
BATTLE 91
COMWTH I I 203
ICOR 335
JANUS 383
JANUS - Battalion-Level Version 387
TII 749
UNICORN 785
WE PROE 819

Ground Forces Only- Conventional Conflict

AFSM 19
AMSWAG 45
BATH . 89
(,AM- K 121
L(f)F( 1,K S 163
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MODEL TYPE INDEX

Page

Corps or Lower Level (continued)

Ground Forces Only - Conventional Conflict (continued)

COMBAT 171
DBM 225
DEWCOM 233
Direct Fire Simulation 239
Division Level War Game Assisted Command Post Exercise 241
DIVLEV 243
DWG 251
Exercise "Barossa Pearl" 271
Exercise Batman 273
FIRST BATTLE 293
FOURCE 299
TANKWARS 747
TARTARUS 751
TEWTORIAL 757
TFG 759
Exercise "Water Buffalo" 815
WEBS 817

Ground Forces Only - Conventional, Nuclear, and/or Chemical Conflict

CASTFOREM 141
CHEMCAS II 157
NUBAM 479
Nuclear Strike Simulation 481
NUDACC 485
NUFAM II 487
NUWEP 489

Air Forces Only

BVR 119
COLLIDE 165
COMMAND 185
GUNVAL V 319
LABS 397
OPTSA 495
OZ 497
TAC AVENGER 695
TAC AVENGER II 697
TAC BRAWLER 699
TAC CONTROLLER 701
TAC WARRIOR 717
TRACE 767
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MODEL TYPE INDEX

Page

Corps or Lower Level (continued)

Air Defense (continued)

ADAGE 3
ADGEM 7
ADPAS 9
Air Defense versus Fixed Wing Simulation 33
ATEM 73
CASSANDRA 139
COMO III 193
COMO III 195
COMO II1 199
DAD0NS-C2 219
EVADI I 267
GUN 317
IDATAM 353
K-MABS 393
MABS 417
OZ 497
PEN SQUARE 507
POol 521
SAMS 575
SPEED 643
STRAT DEFENDER 673
SURVIVE 691
TAC SUPPRESSOR 713
TACOS II (USAADS Version)ITACOS II/AF2 (Air Force Version) 721

Amphibious Warfare

Amphibious Warfare Model 41

Military Operations in Urbanized Terrain

Square Deal 645
VLM 797

NAVAL MODELS

Nuclear Combat at Sea

I,1ACAS1 339
LAMPSIM 401
Naval Nuclear Warfare Simulation 471
SINBAD 623
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MODEL TYPE INDEX

Page

AAW and ASW Engagements

BALFRAM 83
FRAM 305
SEALIFT 597

AAW only

CAM-SAAB 127
CAM/SAM 129
ESCAP/6 265
FACITS 279
FLOATS 295
IDACASE 339
LAMPSIM 401
NADS 469
STAB II 649
WASGRAM 813

ASW only

APAIR 51
APSUB MOD 2 57
APSURF 59
APSURV 61
ASWAS 71
CREST 213
LOTRAK II 415
Screen Model - Wagner "Screen" Model 583
SEALIFT (OP-96) 595
SIM II 619

Mines and Barriers

Mine Hunting Model 445
SAMEM 573

Other Naval Models

SCSS 585
Surface Ship Survivability and Effectiveness Model 689
UNREP 789

FORCE ACCOUNTING/FORCE STRUCTURE

CAMP 125
FASTALS 281
FCIS 285
KORA 395
SSA 647
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MODEL TYPE INDEX

Page

COMMAND, CONTROL, COMMUNICATIONS AND INTELLIGENCE (Less Strategic Systems)

ATEM 73
DADENS-2 219
FOURCE 299
MATSS 429
PACER 499
SIMCE 615
SIMIANS 617
TAC ASSESSOR 693
TACSIM 725
TAFSM 729
TAGSEM Ii 735

ELECTRONIC WARFARE

ADPAS 9
ALLEN Model 35
ATEM 73
Automated Flagging or ELINT for Electronic Warfare (EW) 79
Basketball Court II 87
CEESS 151
CEM/TFECS 153
COMJAM.BAS 177
COMJI.BAS 179
COMJ2.BAS 181
COMJ3.BAS 183
COMM/EW Evaluation System 191
DESEM2 231
DEWCOM 233
Electronic Warfare Simulation 261
EWS 269
Glide Bomb Flight Model 313
J/SCIR/VO] 389
J/S.VO)I 391
MILSATCOM 443
M-51 Software System/Route Analysis Processing

System (RAPS) 467
PATCOM 503
Radar Track Analysis Model 531
Radio Direction Finder Performance 533
SATB HORSE V.20 577
IA(eIAM simulation 719
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MODEL TYPE INDEX

Page

SPECIFIC SYSTEMS

ABLES (Airborne Laser) 1
AESOPS (Helicopters) 15
AFSM (Artillery) 19
AIDA (Air Base Damage Assessment) 27
Antiradiation Missile Flight Computer Model 49

(Harm and Strike Missiles)
ATR (Nuclear Burst-Radiation Effects) 77
BLUE MAX (Variable Speed Flight Path) 103
BREACH (Battlefield Related Analysis of Concepts 105

and Hardware)
BVR (Beyond Visual Range Air Combat) 119
CASSANDRA (Close Air Support) 139
CHEMCAS II (Chemical Weapons Effects) 157
Chemical Strike Simulation 159
COLLIDE (Air to Air Combat) 165
COMMAND (Anti-Air Missiles) 185
COPE (Surface to Surface, Surface to Air Missiles 205

Systems)
COUNTERCOM (Mobility/Countermobility Systems) 211
DRAGON 249
EIEM (Electromagnetic Interference) 259
EPM 73 263
FASTGEN II (Aircraft Component Vulnerability) 283
Glide Bomb Flight Model (ECM Effects) 313
GUNVAL V (Aircraft Gun Systems) 319
HELICOPTER Simulation 325
HELMATES II (Helicopter Launched Missiles) 327
HOME (Homing Missile Model) 329
HOPE (Hellfire) 331
IEM (Helicopter Engagements) 357
Indirect Fire Computer Program (Artillery Effectiveness) 361
Indirect Fire Simulation (Artillery Effectiveness) 363
LAE COPE 399
LELAWS - Low Energy Lasers 403
Longley-Rice Wave Propagation Model 413
MBCS (Minefields and Barriers) 437
MPRES - Method for Presenting Perceived Signals 449
MUTS (Copperhead/Glld) 461
NUCROM - Nuclear Rainout Model 483
PAM (COPPERHEAD) 501
PATCOM (PATRIOT) 503
PEN SQUARE (Aircraft AD Vulnerability) 507
POO (Aircraft AD Vulnerability) 521
RCC - Residual Combat Capability 543
SAMS (Surface to Air Missiles) 575
SA-7B.VO1 (SA-7B Intercept Capabilities) 581
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MODEL TYPE INDEX

Page

SPECIFIC SYSTEMS (continued)

SEM (Helicopter Sorties) 603
SESTEM III (Aircraft Vulnerability to SAM/AAM) 605
SPEED 643
SQUARE DEAL - Battalion in Aid of Civil Power 645
STANDARD ARM Flight Profile Model 651
STATE III (Tank/Anti-tank) 657
Stochastic Combat Model (Combat Vehicle Trade-off) 661
STRAT PATROLLER 679
STRAT RANGE 681
STRAT SPLASH (Air to Air Missiles) 683
TAC LANCER (Air to Air Missiles) 707
TAC RANGER (Aircraft Range/Payload Trade-offs) 709
TAC REPELLER (Aircraft Vulnerability to Air Defense) 711
TAC TURNER (Aircraft Turnaround) 715
TAFSM (Target Acquisition/Artillery) 729
TAGSEM 11 (Tacticl Air-to-Ground System) 735
TANCO (Tank Duel) 741
TANDEM I (Target Damage Assessment) 743
TOW (Missile) 765
TRIAD (Helicopter - Passive Target - Air Defense) 773
VIBAS II (MOUT) 795
VOCAB (Aircraft Vulnerability) 799
Worldwide UTM to Lat/Lon Coordinate Conversions 823

LOGISTICS (Less Transportation)

ARM 63
ARMS II 65
ATLAS 75
BUILDUP 117
CAMP 125
COSAGE 209
KORA 395
MASC 427
MAWLOGS 433
PETRONET 509
SIGMALOG I 611
SIGMALOG II 613
Stockpile/Production Base Trade-Off Model 667
1IRM 715
UNREP 789
Wdrsaw Pact Ammunition Resupply Model 809

.)
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MODEL TYPE INDEX

Page

TRANSPORTATION AND MOBILITY (STRATEGIC AND TACTICAL)

Aircraft Loader Model 29
Aircraft Station Keeping Model (GPSS Version) 31
ALM 37
AMPS 43
AVAP 81
DAMSEL 221
DELIVER 229
Exercise MOBILE STORE 275
Exercise NEW PIN 277
GFE-III 311
ISDM 375
LOCNAP 1 405
LOGATAK 407
LOGATAK I 409
LOGATAK II 411
MACATAK 419
MACE 421
MACRO MODEL 12 423
MIDAS 441
M-14 (Model 14) 465
M-51 Software System/Route Analysis Processing System 467

(RAPS)
POSTURE System 515
PROFORMA 517
RAPIDSIM 539
REACT 545
RECEIVER ONE 555
SEACOP 593
Exercise SEA LION 599
SITAP 627
Tank 745
TASSM 753
TRANSMO 769
TVEM 783
VLM 797

MANPOWER AND PERSONNEL

CAROM 137
Casualty Stratification Model 145
COSAGE 209
ISEM-P 377
RRAM 569
TLS 761
TOPOPS 763
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MODEL TYPE INDEX

Page

MEDICAL

Hospital Model (Medical) 333
PFM 513
PWM 519

ECONOMIC

DGEM 235
DYNEVAL 255
FIOS 291
INFERS 365
REGRIP 557
SDEM 587
Stockpile Model 663
Stockpile/Production Base Trade-Off Model 667
WIM 821

ENVIRONMENTAL EFFECTS

FCLDO 287
MULTRI 457
V2S1 803

SECURITY (Facility)

BATLE 89
EDSPOP 257
MAIT 425
SAFE 571
SDM 591
SNAP 631
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DATA COLLECTION SHEET

TITLE: (Acronym followed by full name)

PROPONENT: (Organization primarily respnsible for maintaining
model)

DEVELOPER: (Organization/Corporation which developed current version
of the model)

PURPOSE: (Analysis/Training) (Manual/computerized/computer assisted)
-(-general or limited war/politico-military/logistics/damage assessment)

(This section should contain a brief narrative covering the above, the
role the model plays and the primary and secondary problem the model
addresses.)

GENERAL DESCRIPTION: (One/two sided), (Deterministic/stochastic/mixed),
(Time step/event store), (Land/Air/Sea/Paramilitary/Civilian/etc.)

(This section is a brief narrative covering the above, level of unit/
personnel/ equipment/target aggregation, level of exercise, ratio of
game time to real time and primary solution techniques.)

INPUT: (For example, scenario, weapons characteristics, troop unit
size, arrival d.tes)

OUTPUT: (Computer printout, plots, raw data, statistically analyzed
data)

MODEL LIMITATIONS: (e.g., number of targets, no geography)

HARDWARE:

o Type Computer:
o Operating System:
o Minimum Storage Required:
o Peripheral Equipment:
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SOFTWARE:

o Programming Language:
o Documentation Identification:
o Documentation Availability: (Include DDC accession numbers

if assigned)

TIME REQUIREMENTS:

o Prepare Data Bas :
o CPU Time per Cycle:
o Data Output Analysis:

SECURITY CLASSIFICATION: (Model less data)

FREQUENCY OF USE: (e.g., 50 times per year/once a month)

USERS: (List primary organizations which have or are using the
model)

POINT OF CONTACT: (List organization, address, and telephone number
from which additional information can be obtained. Office symbols
where appolicable should be included.)

MISCELLANEOUS: (Supercessions, planned enhancements, linkage of this
model to other models, etc.).

KLYWORD LISTING: (String oi single words appropriate for indexing the
m1o1-dln iJ automdted system, e.g., computerized, analytical, nuclear,
ddmage-assessment, missiles, strategic)

NOTES:

1. The data off a single model should be capable of being typed on
two pages of 55 lines per page, 79 spaces per line.

2. Data contained in this sunmary must be UNCLASSIFIED.
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SECURITY CLASSIFICATION OF THIS PA6E9MImn Ode AnuoQ

: .input, output, limitations, hardware, software, time requirements, security

classification (of the model less data), frequency of use, and point of
contact for additional information. The catalog draws upon inputs from
analysis agencies in the various defense establishments, independent con-

tractors and research organizations, and similar catalogs of games and
simulations. The inclusion of a specific model in the catalog was at the
descretion of its proponent and does not in any way constitute endorsement
of the model by the Studies, Analysis, and Gaming Agency or the Organization

of the Joint Chiefs of Staff.
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